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Whether  you're  trying  to  find 
your  way  to  an  unfamiliar  location 
or  need  assistance  in  an  emergency, 
1COM  mobiles  help  you  find  your 
way  I  COM  s  dependable  mobiles 
steer  you  to  a  friendly  voice  or  a 
helping  hand. 

Most  Popular  Mobiles* 

ICO  Ms  popular  mobiles 
include  the  2-meter  IC-28A  and 
IC-28H,  220MHz  IC-38A, 
440MH2 IC-48A  and  2-meter/ 
70cm  dual  band  IC-3200A. 

21  Memories. 

Store  frequency,  offset  and 
tone,  with  an  offset  check  button 
on  the  front  panel  The  IC  3200 A 
features  10  fully  tunable  memories. 

Packet  Perfect. 

The  IC -28/38/48  series  includes 
a  high  speed  microprocessor  and 
switching  circuit  for  superb  packet- 
ing! 

Top  Features. 

•  Band  and  Memory  Scanning 

•  Compact  Size 

•  All  Subaudible  Tones  Built-in 

•  Backlit  LCD  Readout  with 
Dimmer 

•  DTMF  Mic  Included 


"I  feel  any  company  willing  to  build  radios 
as  survtvable  as  my  IC-28A  deserves  my 
ham  radio  dollars.  - ." 

-Jonaftan  Starr  AH6GJ 

After  his  truck  and  C-28A  mte  washed  away  in  a 
flash  Hood.  Hit*  radio  still  functioned  lawlessly 


Options. 

Options  include  the  UT-28  dig- 
ital coded  squelch,  SP-10  speaker, 
HS-15/HS-15SB  boom  mic  and  PTT 
switchbox  and  PS45  AC  power 
supply. 

ICOM  Mobiles. 

Don't  be  lost  without  them. 
Find  them  at  your  local  ICOM 
dealer. 


IC-48A 
440450MHz 


IC-3200A 
140-1 50MHz  and 
44Q-45QMHZ 


IC  28A  and  IC-28H 

Rx  138-174MHz 
Tx  1401  -150MHz 


JC38A 

220-225MHZ 


ICOM 

First  in  Communications 


COM  America,  Inc.  2380 116th  Avenue  N,E,  Beiievua  WA  98004,  Customer  Service  Hotline  (206)  454-7619 
3150  Premier  Drive.  Suite  126.  Irving,  TX  75063  •  1777  Phoenix  Parkway,  Suite  201,  Atlanta,  GA  30349 
ICOM  CANADA,  A  Division  of  ICOM  America,  Inc.,  3071  -  H5  Road,  Unit  9.  Richmond,  B.C.  V6X  2T4 

All  stilted  specifications  subject  to  change  without  notice  or  obligation.  All  ICOM  radios  significantly  exceed 
FCC  regulations  limiting  spurious  emissions.  Mobiles363. 


THE  ALL  NEW  PRIVATE  PATCH  IV  BY  CSI  HAS  MORE 
COMMUNICATIONS  POWER  THAN  EVER  BEFORE 


kewi* 


Initiate  phone  calls  from  your  HT  or  mobile 
Receive  incoming  phone  calls 
Telephone  initiated  control .  . . 

v*    Operate  your  base  station  with  complete  control  from  any  telephone 
*<*   Change  frequencies  from  the  controlling  telephone 

Selectively  call  mobiles  using  regenerated  DTMF  from  any  telephone 
*<-   Eavesdrop  the  channel  from  any  telephone 
**-    Use  as  a  wire  remote  using  ordinary  dial  up  lines  and  a 
speaker  phone  as  a  control  head. 


DIAL  ACCESS  REMOTe/lNTERCGNNECT 


otuf      co«       COh 


disc 


Private  Patch  32! 


Systems  inc 


The  new  telephone  initiated  control 
capabilities  are  awesome.  Imagine 
having  full  use  and  full  control  of 
your  base  station  radio  operating 
straight  simplex  or  through  any  re- 
peater from  any  telephone!  From 
your  desk  at  the  office,  from  a  pay 
phone,  from  a  hotel  room,  etc.  You 
can  even  change  the  operating 
channel  from  the  touch  pad! 

Our  digital  VOX  processor  flips  your 

conversation  back  and  forth  fully 
automatically,  There  are  no  buttons 
to  press  as  in  phone  remote 
devices.  And  you  are  in  full  control 
100%  of  the  time! 

The  new  digital  dialtone  detector 
will  automatically  disconnect  Pri- 
vate Patch  IV  If  you  forget  to  send  # 
(to  remotely  disconnect)  before 
hanging  up.  This  powerful  feature 
will  prevent  embarassing  lock-ups. 

The  importance  of  telephone  in- 
itiated control  for  emergency  or 
disaster  communications  cannot  be 
overstated.  Private  Patch  IV  gives 
you  full  use  of  the  radio  system  from 
any  telephone.  And  of  course  you 
have  full  use  of  the  telephone 
system  from  any  mobile  or  HT! 

To  get  the  complete  story  on  the 
powerful  new  Private  Patch  IV  con- 
tact your  dealer  or  CSI  to  receive 
your  free  four  page  brochure* 

Private  Patch  IV  will  be  your  most 
important  investment  in  commun- 
ications. 


•  =  NEW  FEATURE 

^  *  /#  or  multi-digit  connect/discon- 
nect 
^  Fully  regenerated  tone  dialing 

*  Pulse  dialing 

•  Toll  protection 

•  Secret  toll  override  code 

■  Busy  signal  disconnect 
**  Dialtone  disconnect 

#  CW  identification 

*  Activity  timer 

*  Timeout  timer 

v  Telephone  initiated  control 

r  Regenerated  DTMF  selective  calling 

■  Ringout 

s  Ringout  or  Auto  Answer  on  1-8  rings 

•  Busy  channel  ringout  inhibit 

*  Status  messages 

p»  Internally  squelched  audio 

•  MOV  lightning  protection 
v  Front  panel  status  leds 

^  Separate  CW  ID  level  control 

**  24  dio  switches  make  all  features 
user  programmable/selectable. 


Connects  to  MIC  and  ext. 
speaker  jack  on  any  radio.  Or 
connect  internally  if  desired. 

Can  be  connected  to  any  HT. 
(Even  those  with  a  two  wire  inter- 
face,) 

Can  be  operated  simplex, 
through  a  repeater  from  a  base 
station  or  connected  directly  to 
a  repeater  for  semi-duplex  opera- 
tion. 

20  minutes  typical  connect  time 
Made  in  U.S.A. 


OPTIONS 

1.  Vz  second  electronic  voice  delay 

2.  FCC  registered  coupler 

3.  CW  ID  chip 


Connect  Systems  inc, 

23731  Madison  St. 

Torrance  CA  90505 

Phone:  (213)  373-6803 


AMATEUR  ELECTRONIC  SUPPLY 

Milwaukee  WJ.  WicHMtte  OH. 
Orlando  FL.  Clsarwaief  FL 
Las  Vegas  NV 

BARKY  ELECTRONICS  CORP. 

New  York  NY 

EQE,  Inc. 
WoodbridgeVA 

ERICKSON  COMMUNICATIONS 
Chicago  IL 

HAM  RADIO  OUTLET 
Anaheim  CA,  Burlingame  CA 
Oakland  CA,  Phoenix  AZ 
San  Diego  CA,  Van  Nuys  CA, 
Atlanta  GA 


HENRY  RADIO 
Los  Angeles  CA 

INTERNATIONAL  RADIO  SYSTEMS 

Miami  Fl 

J  UN  5  ELECTRONICS 
Culver  City  CA 

MADISON  ELECTRONICS  SUPPLY 
Houston  TX 

MIAMI  RADIO  CENTER  CORP. 
Miami  FL 

mikes  electronics 

Ft.  Lauderdale,  Miami  FL 

N&G  DISTRIBUTING  CORP. 
Miami  FL 


OMNI  ELECTRONICS 
Laredo  TX 

PACE  ENGINEERING 
Tucson  AZ 

THE  HAM  STATION 
Evans vj He  IN 

WE  ST  COM 
San  Marcos  CA 

CANADA: 

CARTEL  ELECTRONIC 
DISTRIBUTORS 
Surrey  B.C 

COM-WEST  RADIO  SYSTEMS,  LTD. 
Vancouver  B.C, 

CIRCLE  12  ON  READER  SERVICE  CARD 


Tired  of  paying  higher  and  higher  prices  for 
VILE  magnetic  mount  antennas?  Hustler  has 
the  solution.  Two  new  series  of  antennas  at 
suprisingly  affordable  prices.  Built  with  the 
same  quality  and  performance  you  expect 
from  a  Hustler  product.  Designed  to  offer  you 
years  of  trouble-free  operation,  Priced  to 
save  you  money. 

t*  J\    aElllCid   (pictured  mounted) 

*  3-4  db  gain     5/8  wave 

*  200  watt  rating 
■  15  foot  coax 

PL-259  connector  installed 

*  Magnetic  mount  holds  to 
100  mph 

Model  FX-2  —  2  Meter,  black  &  chrome 
Model  FX-220  —  220  MHz.  black  and  chrome 

24.95 


Model  FX-2 
{Abo  Available  in  Black) 


ea. 


Vlso  Available  in  Black 
Model  KX-2B+  2  Meter 
Model  FX  220B,  220  MHz 


29.95 


IVA    ^JCrKJIJtlS  (pictured  lying  down) 

•  iA  db  gain     5/8  wave 

•  100  wart  rating 

•  15  foot  coax 

PL-259  connector  installed 

•  Magnetic  mount  holds  to  75  mph 

Model  RX-2,  2  meter  black  and  chrome 
Model  RX-2  20   220  MH*.  black  &  chrome 

19.95 . 


Also  Available  in  Black 
Model  RX-2B,  I  meter 
Model  RX-220B,  220  MHz 


i    i    ■     |  V  m 


24.95 


ea. 


Model  RX  2 
(Also  Available  in  Black) 


One  New  ironies  Place 

Mineral  Wells,  Texas  76067 

(817)  325-1586 

269  ON  READER  SERVICE  CARD 


MFJ  multi-mode 
data  controller 


MFJ  shatters  the  6  mode  barrier  and  the  price  barrier 
with  the  MFJ- 12  78  and  gives  you  • .  *  Packet,  RTTY, 
ASCII,  CW,  WEFAX,  SSTV  and  Contest  Memory  Keyer 
...  7  digital  modes  . . .  for  an  affordable  $249.95 


Amateur  radio's  newest  multi-mode 
data  controller  --  the  MFJ- 1278  --  lets  vou 
join  the  fun  on  Packet.  RTTY,  ASCII. " 
CW,  Weather  FAX.  SSTV  and  gives  you  a 
full  featured  Contest  Memory  Keyer 
mode  . .  ,  you  get  7  modes  .  .  .  for  an 
affordable  $249.95. 

Pins  you  get  high  performance  HF/VHF/ 
CW  modems,  software  selectable  dual 
radio  ports,  precision  tuning  indicator, 
32K  RAM,  AC  power  supply  and  more. 

You'll  find  it  the  most  user  friendly  of 
all  multi-modes*  ICs  menu  driven  for  ease 
of  use  ond  command  driven  for  speed. 

A  high  resolution  20  LED  tuning 
indicator  lets  you  tune  in  signalsfast  in 
any  mode.  All  you  have  to  do  is  to  center 
a  single  LED  and  you  lre  precisely  tuned 
in  to  within  10  Hz-  and  it  shows  you 
which  wav  to  tune! 

All  you  need  to  Join  the  fun  is  an 
MFJ- 1278,  your  rig  and  any  computer 
with  a  serial  port  and  terminal  program. 

Ton  can  use  the  MFJ  Starter  Pack  to 
get  on  the  air  instantly.  It  includes 
computer  interfacing  cable,  terminal 
software  and  friendly  instructions  .  . . 
everything  vou  need  to  get  on  the  air  fast. 
Oder  MFJ- 1282  (disk)ZMFJ- 1283  (tape) 
for  the  C -64/ 128  and  V1C-20  or  MFJ- 1284 
for  the  IBM  or  compatible.  $19.95  each. 

Packet 

Packet  gives  you  the  fastest  and  most 
reliable  error- free  communications  of 
any  amateur  digital  mode. 

With  MFJ's  super  clone  of  the  industry 
standard  -  the  TAPR  TNC-2  -  you  get 
genuine  TAFR  software/hardware  plus 
more  -  not  a  "work*a4ike+i  imitation. 

Extensive  tests  published  In  Packet 
Radio  Magazine  ("HF  Modem  Perform- 
ance Comparisons**)  prove  the  TAPR 
designed  modern  used  in  the  MFJ- 1278 
gives  better  copy  with  proper  DCD 
operation  under  all  tested  conditions 
than  the  other  modems  tested, 

Hardware  DCD  gives  you  more  QSOs 
because  you  get  reliable  carrier  detection 
under  busy,  noisy  or  weak  conditions, 

A  hardware  HDLC  gives  you  full 
duplex  operation  for  satellite  work  or  for 
use  as  a  full  duplex  digipeater.  And.  it 
makes  possible  speeds  in  excess  of  56K 
baud  with  a  suit  able  external  modem. 

Good  news  for  SYSOPs!  New  software 
lets  the  MFJ- 1278  perform  flawlessly  as  a 
WORLI/WA7MBL  bulletin  board  TNC. 

Baudot  RTTY 

Ton  can  copy  all  shifts  and  all 
standard  speeds  including  170,  425  and 
800  Hz  shifts  and  speeds  from  45  to  300 

MFJ 


baud.  You  can  copy  not  only  amateur 
RTTY  but  also  press,  weather  and  other 
exciting  traffic. 

A  high  performance  modem  lets  you 
copy  both  mark  and  space  for  greatly 
improved  copy  under  adverse  conditions. 
It  even  tracks  slightly  drifting  signals. 

Ton  can  transmit  both  narrow  and 
wide  shifts-  The  wide  shift  is  a  standard 
850  Hz  shift  with  mark/space  tones  of 
2 125/2975  Hz.  This  lets  you  operate 
MARS  and  standard  VHF  FM  RTTY, 

Yon  get  both  the  American  Western 
Union  and  the  international  CCITT 
character  sets,  Autostart  for  unattended 
reception  and  selectable  'Diddle". 

A  receive  Normal/ Re  verse  software 
switch  eliminates  retuning  and  Unshift* 
On-Space  reduces  errors  under  poor 
receiving  conditions. 

ASCII 

You  can  transmit  and  receive  7  bit 

ASCII  using  the  same  shifts  and  speeds 
as  in  the  RTTY  mode  and  using  the  same 
high  performance  modem.  You  also  get 
Autostart  and  selectable  "Diddle**. 

CW 

Yon  get  a  Super  Morse  Keyboard  mode 
thai  lets  you  send  perfect  CW  effortlessly 
from  5  to  99  WPM.  including  all  prosigns 
-  it's  tailor-made  for  traffic  handlers. 

A  huge  type  ahead  buffer  lets  you  send 
smooth  CW  even  if  you  "hunt  and  peck" 

Yon  can  store  entire  QSOs  in  the 
message  memories,  if  you  wanted  to! 
You  can  i ink  and  repeat  any  messages  for 
automatic  CQs  and  beaconing.  Memories 
also  work  in  RTTY  and  ASCI]  modes, 

A  tone  Modulated  CW  mode  turns 
your  VHFFM  rig  into  a  CW  transceiver  for 
a  new  fun  mode.  It's  perfect  for 
transmitting  code  practice  over  VHF  FM. 

An  AFSK  CW  mode  lets  you  ID  in  CW. 

The  CW  receive  mode  lets  you  copy 
from  1  to  99  WPM.  Even  with  sloppy  fists 
you'll  be  surprised  at  the  copy  you'll  get 
with  Its  powerful  built-in  soft  ware. 

Yon  also  get  a  random  code  generator 
thai"  11  help  you  copy  CW  faster. 

Weather  FAX 

You'U  be  fascinated  as  you  waich 
WEFAX  signals  blossom  into  full 


MFJ  ENTERPRISES, 

Box  494.  Miss.  State,  MS  39762 
601-323-5869  Telex:  53-4590  MFJSTKV 


fledged  weather  maps  on  your  printer. 
Other  interesting  FAX  pictures  can  also 
be  printed  -  such  as  some  news 
photographs  from  wire  services. 

Any  Epson  compatible  printer  will  print 
a  wealth  of  interesting  pictures  and  maps. 

Automatic  sync  and  stop  lets  you  set 
it  and  leave  It  for  no  hassle  printing. 

Yon  can  save  FAX  pictures  and 
WEFAX  maps  to  disk  if  your  terminal 
program  lets  you  save  ASCII  files  to  disk. 

Pictures  and  maps  can  be  printed  to 
screen  in  real  time  or  from  disk  on  tBM 
and  compatibles  with  the  MFJ*  1284 
Starter  Pack. 

You  can  transmit  FAX  pictures  right 
off  disk  and  have  fun  exchanging  and 
collecting  them. 

Slow  Scan  TV 

The  MFJ- 1 278  lets  you  exchange 
pictures  with  thousands  of  SSTVers 
all-over-the-  world. 

You'll  not  only  see  what  your  ham 
buddies  look  like  but  you  can  send  your 
own  pictures  to  them,  too. 

Yon  can  pri  n  t  slow  scan  TV  pictures  on 
an  Epson  compatible  printer.  If  you  have 
an  IBM  PC  or  compatible  you  can  print  to 
screen  in  near  real  time  or  from  disk  with 
the  MFJ- 1284  Starter  Pack. 

Yon  can  transmit  slow  scan  pictures 
right  off  disk  -  there's  no  need  to  set  up 
lights  and  a  camera  for  a  casual  contact. 

Yon  can  save  slow  scan  pictures  on 
disk  from  over-the-air  QSOs.  audio  tapes 
and  other  sources  if  your  terminal 
program  lets  you  save  ASCII  files. 

The  MFJ- 1278  transmits  and  receives 
8.5,  12,  24,  and  36  second  black  and  white 
format  SSTV  pictures  using  two  levels. 

Contest  Memory  Keyer 

Nothing  beats  the  quick  response  of  a 
memory  keyer  during  a  heated  contest. 

You'll  score  valuable  contest  points  by 
completing  QSOs  so  fast  you'll  leave  your 
competition  behind.  And  you  can  snag 
rare  DX  by  slipping  in  so  quickly  you'll 
catch  everyone  by  surprise. 

Yon  get  iambic  operation  with  dot- 
dash  memories,  self-completing  dots  and 
dashes  and  jamproof  spacing. 

Message  memories  let  you  store  contest 
RST,  QTH.  call,  rig  info  -  everything  you 
used  to  repeat  over  and  over.  You'll  save 
precious  time  and  work  more  QSOs. 

Yon  get  automatic  Incrementing  serial 
numbering.  In  a  contest  it  can  make  the 
difference  between  winning  and  losing. 

A  weight  control  lets  you  penetrate 
QRM  with  a  distinctive  signal  or  lets  your 
transmitter  send  perfect  sounding  CW. 

More  Features 

Turn  on  your  MFJ- 1 278  and  it  sets 
itself  to  match  your  computer  baud  rate. 
Select  your  operating  mode  and  the 
correct  modem  is  automatically  selected. 

Plus  * .  -  printing  in  all  modes. 
threshold  control  for  varying  band 
conditions*  tune- up  command,  lithium 
battery  backup,  RS-232  and  TTL  level 
serial  ports,  watch  dog  timer,  FSK  and 
AFSK  outputs,  output  level  control, 
speaker  jack  for  both  radio  ports*  test  and 
calibration  software.  Z-SOat  4.9  MHz,  32E 
EPROM.  and  socketed  ICs.  FCC  approved. 
9xlV2x91/2in.  12  VDCor  1 10  VAC. 

Get  yours  today  and  join  the  fun  crowd! 

FOR  YOUR  NEAREST  DEALER 
or  to  order  call  toll  free 

800-647-1800 

One  Year  Unconditional  Guarantee 


making  quality  affordable 


CIRCLE  24  ON  READER  SERVICE  CARD 


Number  1  on  your  Feedback  card 


Welcome  Newcomers! 


Out  Of  This  World,  But ..-.. 

John  Q,  Public  is  becoming  more  and  more 
aware  of  those  man-made  objects  orbiting  the 
Earth  hundreds  of  mites  up.  They  have  a  grow- 
ing variety  of  uses,  They  downlink  satellite  TV 
signals  to  Earth,  highly  detailed  images  of  mili- 
tary installations,  and  weather  pattern  images 
over  given  areas  of  Itie  Earth— to  name  a  few. 

Despite  their  growing  presence,  however, 
John  may  see  satellites  as  arcane  beasts.  He 
may  believe  that  only  white  larxroated  scien- 
tists, working  in  the  rahfied  air  of  military  and 
commercial  high-tech  R&D,  can  understand 
the  function  and  behavior  of  these  high-flying 
birds.  How  can  the  common  man,  without 
years  of  training  in  space  technology;  have 
any  hands-on  experience  with  satellites? 

Answer:  Through  hamsats— satellites  built 
by  the  Amateur  Radio  Service. 

Well  Within  Your  Reach! 

The  amateur  radio  service  world-wide  has. 
in  the  past  26  years,  sent  a  series  of  hamsats 
into  orbit,  a  half  dozen  of  which  are  presently 
fully  functional,  Hamsats  contain  transpon- 
ders, devices  that  receive  signals  from  Earth, 
amplify  them,  and  transmit  them  back  towards 
Earth,  Thus,  John  can— with  the  appropri- 
ate amateur  license,  or  under  the  supervision 
of  an  amateur  licensee — communicate 
through  a  hamsat  with  someone  up  to  halfway 
around  the  world! 


AMSAT-OSCAR  Phases 

This  are  currently  three  of  these.  There 
are  a  few  expections.  Read  The  History  of 
Project  OSCAR  in  this  issue  for  more  de- 
tails. 

Phase  1  *  This  phase  includes  OSCARs 
1-5.  These  hamsats  were  low-Earth 
orbiters  and  did  nol  have  rechargeable 
batteries. 

Phase  2  -  OSCARs  6-9,  and  1 1  are  Phase 
2  birds.  These  birds  are  still  low-Earth  or- 
brters,  but  contain  rechargeable  batteries 
to  give  them  long  operating  lives,  some- 
times years.  Solar  panels  on  the  hamsat 
surface  recharge  the  batteries 

Phase  3  -  OSCAR  10  is  the  second  and 
only  operational  Phase  3  bird.  Phase  3A 
was  destroyed  when  its  Ariane  rocket 
failed  in  flight.  Phase  30  is  scheduled  for 
launch  in  late  May.  This  hamsat  has 
rechargeable  batteries  and  a  highly  ellipti- 
cal orbit.  Us  apogee  can  be  as  high  as 
23,000  km  (14,400  mi),  Earth  stations  can 
often  operate  for  many  hours  through  OS- 
CAR 1 0  during  a  single  pass. 

Phase  4  -  This  is  a  dramatic  step,  planned 
for  the  1990s.  Phase  4  birds  will  be 
geosynchronous,  like  many  current  com- 
mercial satellites.  Stations  within  their  win- 
dows will  always  remain  there,  and  so  will 
have  permanent  access  to  the  satellites 
with  little  or  no  tracking  required. 


Although  the  typical  ham  neophyte  doesn't 
immediately  launch  into  satellite  operation, 
it's  not  a  difficult  next  step. 

Evolution  of  Hamsats 

The  first  hamsat,  OSCAR  1,  flew  in  1962. 
This  was  indeed  a  humble  craft— several 
hams  built  this  10-pound  bird  in  their  homes 
using  less  than  $70  worth  of  parts!  It 
"hitched"  a  ride  into  orbit  in  a  spare  compart- 
ment on  a  rocket  carrying  a  payload  for  the  Air 
Force.  This  bird  and  the  next  (OSCAR  2)  car- 
ried only  a  beacon  that  repeatedly  sent  the 
message  "HP  in  Morse  code  back  to  the 
Earth.  OSCAR  3,  the  first  hamsat  to  carry  a 
transponder,  went  up  in  1965.  allowing  nearly 
100  hams  in  22  countries  to  make  contacts 
through  it. 

The  amateur  community  was  entranced  by 
their  new  presence  in  space.  The  small  group 
of  hams  behind  the  first  hamsats— Project 


OSCAR— swelled,  and  new  groups  of  hams 
formed  to  build  and  put  hamsats  into  space. 
Hamsats  rapidly  became  more  sophisticated 
(see  sidebar).  AMSAT  (The  Radio  Amateur 
Satellite  Corporation),  an  East  Coast  version 
of  Project  OSCAR,  formed  in  1969  in  Wash- 
ington, DC.  These  two  groups  soon  spawned 
associated  AMSAT  organizations  in  the  US, 
UK,  Canada,  Germany,  Australia,  and  Japan, 
all  of  whom  have  at  least  assisted  in  OSCAR 
construction  and  launching. 

The  Soviet  Union  also  has  a  very  successful 
amateur  satellite  program.  They  began 
launching  the  Radio  Sputnik  (RS)  series  in 
1978.  RS- 10711,  a  single  hamsat  containing 
Iwo transponders,  recurrently  very  popular. 

The  glossary  contains  terms  not  only  print- 
ed in  bold  in  this  column,  but  also  commonly- 
used  terms  the  reader  will  encounter  in  the 
satellite  features  in  this  issue.  See  you  on  the 
birds.Hl  deKA1HY/AE 


GLOSSARY 

AOS  -  Acquisition  Of  Signal  This  is  when  a  satellite  reaches  a  point  in  its  orbit  when  a  given 
Earth  station  begins  receiving  signals  from  it.  This  occurs  usually  when  the  Earth  station  and 
the  satellite  become  line-of-sighl.  This  conventionally  marks  the  beginn  ing  of  a  satellite  pass. 
Apogee  -  The  most  distant  point  from  Earth  in  a  satellite's  orbii.  Satellites  with  high-apogee 
orbits  "view"  more  of  the  Earth's  surface,  thus  allowing  more  distant  stations  to  contact  each 
other  through  it. 

Azimuth  -  The  direction  measured  in  degrees  clockwise  from  true  north  around  a  circular 
arc  along  the  horizon. 

Beacon  -  A  transmitter  aboard  a  satellite  that  sends  an  identification  or  tracking  signal. 
Bird  -  Satellite-chasers'  jargon  for  satellite. 

Doppler  Effect  -  The  variation  of  the  frequency  of  a  downlink  signal  according  to  the  the 
speed  of  a  satellite  approaching  (or  receding  from)  the  Earth. 
Downlink  -  Refers  to  the  signal  traveling  from  the  satellite  to  the  Earth  station. 
Elevation  -  This  is  the  angle  between  the  horizon  line  and  a  point  in  the  sky.  A  90-degree 
elevation  angle  refers  to  a  point  directly  above  the  observer,  also  called  zenith, 
Geostationary  -  A  geostationary  satellite  orbits  the  Earth  at  the  same  rate  thai  the  Earth 
rotates  on  its  axis.  Because  of  this,  the  satellite  appears  to  remain  over  the  same  point  on  the 
Earth's  surface,  Satellites  22,300  miles  above  the  Earth  are  in  geostationary  or  geosyn- 
chronous orbits. 

Inclination  -  The  angle  between  the  plane  of  the  satellite  orbit  and  the  Earth's  equatorial 
plane, 

Keplerian  Elements  -  The  set  of  six  parameters  needed  to  accurately  calculate  any 
satellite's  orbit,  These  parameters  are  called  right  ascension  at  ascending  node  (RA), 
argument  of  perigee,  eccentricity,  inclination,  mean  anomaly,  and  mean  motion.  If  the  orbit  is 
circular,  only  four  parameters  are  needed  for  orbit  predictions.  Alt  parameters  must  be 
referenced  to  the  same  epoch  (time  and  date).  These  allow  a  satellite-chaser  to  calculate  the 
azimuth  bearing  and  ©ievatton  of  a  given  satellite  at  a  given  time.  There  are  many  computer 
programs  available  that  can  perform  this  calculation. 

LOS  -  Loss  of  Signal.  This  is  when  a  satellite  reaches  a  point  in  its  orbit  when  a  given  Earth 
station  loses  its  signal.  This  conventionally  marks  the  end  of  a  satellite  pass, 
Low-Earth  orbiters  -  These  satellites  have  a  more  circular  orbit  around  the  Earth  than  do 
high-apogee  satellites.  They  orbit  200-3000  km  (120-1875  mi)  above  the  Earth.  A  typical 
direct-overhead  pass  for  these  birds  lasts  only  1 0  or  20  minutes. 

OSCAR  -  Orbiting  Satellite  Carrying  Amateur  Radio.  Refers  to  the  AMSAT-OSCAR  birds. 
Parabolic  antenna  -  Also  known  as  a  dish  antenna,  The  concave  side  of  the  dish  receives 
and  collects  signals,  it  is  so  shaped  so  that  signals  striking  any  part  of  the  dish  will  reflect  to 
the  same  point,  which  are  collected  by  a  feed  horn  and  routed  to  the  receiving  station.  These 
antennas  are  extremely  efficient  signal-gatherers  for  frequencies  above  500  MHz. 
Period  -  The  time  it  takes  a  satellite  to  make  one  complete  revolution  around  the  Earth. 
Telemetry  -  Radio  signals  originating  at  a  satellite  that  convey  information  on  the  perfor- 
mance of  onboard  systems  such  as  temperature,  and  whether  or  not  the  transponders) 
is/are  operational. 

Transponder  -  A  device  on  board  the  satellite  that  receives  a  signal  from  Earth,  amplifies  it, 
and  transmits  back  to  Earth  on  another  f requency,  usually  in  anolher  frequency  range. 
Uplink  -  Refers  to  the  signal  from  the  Earth  station  to  the  satellite. 
Window  -  The  area  within  which  two  or  more  Earth  stations  can  access  the  same  satellite, 
and  so  communicate  with  each  other 
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Number  2  on  your  Feedback  card 


Ne  ver  sa  y  die 


"I  Don't  Always  Agree ..." 

That's  ttie  chorus  at  hamfests, 
"I  enjoy  your  editorials,  but  I  don't 
always  agree  with  them."  I  want  to 
know  why  the  hell  not.  If  you  don't 
agree,  is  it  because  I'm  wrong .  . . 
or  you  are?  Now,  if  you've  done 
your  homework  and  have  the  facts 
to  prove  Tm  wrong,  1  want  to  know 
about  it.  Or  am  I  up  against  your 
substituting  conviction  for  infor- 
mation? It's  a  great  deal  easier  to 
just  believe  in  something  than  to 
understand  it.  Perhaps  that's  why 
you  don't  see  many  scientists  in 
politics 

Speaking  Of  Politics. .  , 

You  may  recall  my  campaign 
for  Vice  President  in  the  New 
Hampshire  primary.  Pulled 
32p000  votes— more  than  DuPoni, 
Kemp,  Robertson,  Gephardt* 
Jackson,  Hart,  Simon,  and  so  on, 
Hal 

They  spent  zillions  in  TV  pro- 
motion and  advertising — I  spent 
zilch,  merely  going  around  the 
state  speaking  to  Lion's,  Kiwanis, 
Rotary,  Chambers  of  Commerce, 
etc.,  explaining  the  need  to  re* 
vamp  American  education  and 


build  ham  and  computer  clubs 
as  a  way  to  get  youngsters  in- 
terested in  electronics  and  com- 
munications. 

Education 

Education,  I  feel,  is  America's 
most  serious  problem.  You've 
probably  read  the  National  Sci- 
ence Foundation  report  that  the 
education  we're  providing  our 
American  kids  puts  us  dead  last  in 
a  13-country  list.  There  are  many 
things  which  need  to  be  done  to 
improve  the  American  education- 
al system — my  proposed  elec- 
tronics course  being  but  one. 

My  proposal,  which  I've  cov- 
ered in  some  detail  before,  even 
gets  around  the  lack  of  qualified 
science  and  math  teachers— 
which  normally  would  add  a  mini- 
mum of  ten  years  to  any  teaching 
project, 

Our  teacher's  groups  have 
been  fighting  off  technological 
aids  to  education  with  surprising 
success.  As  Tve  mentioned  be- 
fore, I'd  encourage  the  develop- 
ment of  home  education  and  edu- 
cational support  systems — test- 
ing new  ideas  and  using  those 
that  work  the  best.  I'd  sure  want  to 


QSL  OF  THE  MONTH 

To  enter  your  QSL,  mail  it  in  an  envelope  to  73,  WGE  Center,  70  Rte. 
202  N,(  Peterborough  NH  03458,  Attn:  QSL  of  the  Month  Winners 
receive  a  one-year  subscription  (or  extension)  to  73.  Entries  not  in 
envelopes  cannot  be  accepted. 
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encourage  the  development  of  a 
series  of  videos  to  help  people  get 
their  high  school  certificates— to 
help  functional  illiterates  learn  to 
read  and  write,  and  even  to  pur- 
sue special  interests. 

Once  we've  teaching  systems 
that  work,  we'll  be  ready  to  start 
selling  these  to  other  countries— 
in  English  and  in  the  native  lan- 
guage This  could  make  it  pos- 
sible some  day  for  even  the 
smallest  country  to  provide  a  high 
quality  education  from  the  first 
grade  right  through  college  gradu- 
ate work,  and  at  a  reasonable 
cost,  Now  that  could  really  change 
the  whole  world! 

Having  visited  many  third  world 
countries  and  talked  at  length  with 
hams  living  in  them,  I'm  familiar 
with  their  special  problems;  edu- 
cational political  social.  I  know  of 
no  simpler  solution  than  educa- 
tion to  what  ails  these  countries. 

A  first  class,  low  cost  education 
would  be  far  more  valuable  than 
economic  and  military  aid,  and 
incredibly  less  expensive.  It 
wouldn't  be  all  that  popular  with 
many  dictators,  who  have  been 
taking  Uncle  Sam  for  a  merry  ride 
by  sending  our  aid  dollars  on  to 
Switzerland  and  the  Cayman  Is- 
lands, or  investing  them  in  chunks 
of  America  a  la  Marcos. 

If  we  can  get  the  fundamentals 
of  electronics  into  our  grade 
schools  we'll  be  on  the  road  to 
regaining  our  lost  consumer  elec- 
tronic industries.  If  we  can  get  our 
unions  to  listen  to  quality  guru  Ed 
Deming  and  recognize  that  quali- 
ty not  only  sells  better,  but  also 
costs  less,  we  might  even  start 
turning  back  the  Toyotas. 

Perhaps,  if  we  can  get  more 
kids  interested  in  the  excitement 
of  amateur  radio,  we  can  break 
the  pattern  of  mediocrity  that 
locks  so  many  people  into  lives  of 
so  little  value  to  themselves  and 
the  world.  Perhaps,  if  we  try.  we 
can  rescue  kids  from  turning  into 

Continued  on  p.  97 
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. . .  pacesetter  in  Amateur  Radio 


TS-940S 


Competition  class 
HF  transceiver 

TS-940S-the  standard  of 
performance  by  which  all 
other  transceivers  are  judged. 
Pushing  the  state-of-the-art 
in  HF  transceiver  design  and 
construction,  no  one  has  been 
able  to  match  the  TS-940S  in 
performance,  value  and  reli- 
ability. The  product  reviews 
glow  with  superlatives,  and 
the  field-proven  performance 
shows  that  the  TS-940S  is 
"The  Number  One  Rated  HF 
Transceiver!" 

•  100%  duty  cycle  tf ansmitter. 
Kenwood  specifies  transmit  duty 
cycle  time.  TheTS-940S  is  guar- 
anteed to  operate  at  full  power 
output  Tor  periods  exceeding 
one  hour  (14.2S0  MHz,  CW.  110 
watts.)  Perfect  for  RTTY,  SST V 
and  other  long-duration  modes, 

•  First  with  a  full  one-year 
limited  warranty, 

•  Extremely  stable  phase  lock- 
ed loop  (PLL)  VFO.  Reference 
frequency  accuracy  is  measured 
in  parts  per  million! 
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•  The  AF  TUNE  funclion  reduces 
interfering  sigri[H&  and  white  noise 
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1)  CW  Variable  Bandwidth  Tuning.  Vary  the 
passband  wtdlh  continuously  in  the  CW,  FSK. 
and  AM  modes,  without  affecting  the  center 
frequency  This  effectively  minim  ires  QRM 
from  nearby  SSB  and  CW  signals. 

2)  AFTune.Embled  with  the  push  of  a  button, 
thts  CW  interference  fighter  inserts  a  tun- 
able  three  pole  active  lilt  er  bet  ween  the  SSB/ 
CW  demodulator  and  the  audio  amplifier  Dur- 
ing CW  050s,  this  control  can  be  used  to 
reduce  interfering  signals  and  noise,  and 
peaks  audio  frequency  response  for  optimum 
CW  performance. 


3)  SSB  Slope  Tuning, Operating  m  the LSBand 
USB  modes,  this  fronl  pane!  control  allows 
independent,  continuously  variable  adjust- 
ment of  the  high  or  low  frequency  slopes  of  the 
IF  passfaand  The  LCD  sub  display  illustrates 
the  filtering  position 

4)  IF  Notch  Filter.  The  tunable  notch  filter 
sharply  attenuates  interfering  signals  by  as 
much  as  40  dfi  As  shown  here,  the  interfering 
signal  is  reduced,  while  the  desired  signal 
remains  unaffected.  The  notch  filter  works  in 
all  modes  except  FM 


*  Complete  all  band,  all  mode 
transceiver  with  general 

coverage  receiver,  Receiver 
covers  150  kHz-30  MHz.  All 
modes  built-in :  AM.  FM.CW  FSK, 
LSB,  USB, 

•  Superb,  human  engineered 
front  panel  layout  for  the 
DX-minded  or  contesting 
ham.  Large  fluorescent  tube 
main  display  with  dimmer;  direct 
keyboard  input  of  frequency; 
flywheel  type  mam  tuning  knob 
with  optical  encoder  mechanism 
all  combine  to  make  the  TS-94GS 
a  joy  to  operate. 

*  One-touch  frequency  check 
(T-F  SET)  during  split 
operations, 

•  Unique  LCD  sub  display  indi- 
cates VFO,  graphic  indication 
of  VBT  and  SSB  Slope  tuning, 
and  time. 

•  Simple  one  step  mode  chang- 
ing with  CW  announcement. 

*  Other  vital  operating  func- 
tions. Selectable  semi  or  full 
break-in  CW  (QSK),  RIT/XIT, ail 
mode  squelch.  RF  attenuator,  filter 
select  switch,  selectable  AGC. 
CW  variable  pitch  control,  speech 
processor  and  RF  power  output 
control,  programmable  band 
scan  or  40  channel  memory  scan, 


Optional  accessories. 
•  AT-940  full  range  (16010m)  automatic 
antenna  tuner  •  SP-940  external  speaker 
with  audio  filtering  *  YG-455C-1  (500  Hz), 
YXM55CN-1  (250  Hz).  YK-88C-1  (500  Hz)  CW 
fitters;  YK-88A-1  (6  kHz)  AM  filter  • ■  VS-1  voice 
synthesizer  •  SO-1  temperature  compensated 

Complete  service  manuals  are  available  torati  Kenwood  transceivers  and  most  accessories 
Specffrcarrons  features  anc  i  are  subject  to  change  wittKxit  notice  or  obltgaUon 


crystal  oscillator  *  MC-43S  UP/DOWN  hand 
mia  ■  MC-60A,  MC-80,  MC-85  deluxe  base 
station  mics.  •  PC-1A  phone  patch  »TL-922A 
linear  amplifier  •  SM-220  station  monitor 
•  BS-8  pan  display  ■  SW-200A  and  SW-2000 
SWR  and  power  meters  •  IF-232C/IF-10B 
computer  interface. 


KENWOOD 
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pacesetter  in  Amateur  Radio 


Matching  Pair 


TS-711A/811A 


TheTS-711A  2  meter  and  theTS-811A 
70  centimeter  all  mode  transceivers 
are  the  perfect  rigs  for  your  VHF  and 
UHF  operations.  Both  rigs  feature 
Kenwood's  new  Digital  Code  Squelch 
(DCS)  signaling  system.  Together, 
they  form  the  perfect  "matching  pair" 
for  satellite  operation. 

Highly  stable  dual  digital  VFOs. 
The  10  Hz  step,  dual  digital  VFOs  offer 
excellent  stability  through  the  use  of  a 
TCXO  (Temperature  Compensated 
Crystal  Oscillator). 

Large  fluorescent  multi-function 
display. 

Shows  frequency,  RIT  shift,  VFO  A/B, 
SPLIT,  ALERT  repeater  offset,  digital 
code,  and  memory  channel. 

1 40  multi-function  memories. 
Stores  frequency,  mode,  repeater  off- 
set, and  CTCSS  tone.  Memories  are 
backed  up  with  a  built-in  lithium  battery. 


VHF/UHF  all-mode  base  stations 


Versatile  scanning  functions. 

Programmable  band  and  memory  scan 
(with  channel  lock-out),  "Center-stop" 
tuning  on  FM.  An  "alert"  function  lets 

you  listen  for  activity  on  your  priority 
channel  while  listening  on  another 
frequency.  A  Kenwood  exclusive! 

RF  power  output  control. 

Continuously  adjustable  from  2  to 
25  watts. 


•  Automatic  mode  selection. 

You  may  select  the  mode  manually 
using  the  front  panel  mode  keys. 
Manual  mode  selection  is  verified  in 
International  Morse  Code. 

•  All-mode  squelch. 

•  High  performance  noise  blanker. 

•  Speech  processor. 

For  maximum  efficiency  on  SSB 
and  FM. 

•  IF  shift 

•  "Quick-Step"  tuning. 

Vary  the  tuning  characteristics  from 
"conventional  VFO  feel"  to  a  stepping 
action, 
»  Built-in  AC  power  supply. 
Operation  on  12  volts  DC  is  also 
possible. 

•  Semi  break-in  CW,  with  side  tone. 

•  VS-1  voice  synthesizer  (optional) 

MoreTS-711A/811A  information  is 
available  from  authorized  Kenwood 
dealers. 


Optional  accessories. 

•  IF-1CA  computer  interface 

•  IF-232C  level  translator 
•CD-10call  sign  display 

•  SP-430  external  speaker 

•  VS-1  voice  synthesizer 

•  TU-5  CTCSS  tone  unit 

•  MB-430  mobile  mount 


♦  MC-48B  16-key  DTMF,  MC-43S  UP/ 
DOWN  mobile  hand  microphones 

♦  SW-200A/B  SWR/power  meters: 
SW-200A   1,8-150  MHz 
SW-200B  140-450  MHz 

•  SWT-1  2-rn  antenna  tuner 

•  SWT-2  70-cm  antenna  tuner 
■  PG-2U  DC  power  cable 


•  MC-60A,  M&tiDt  M0-85 

deluxe  desk  top  microphones 

Complete  service  manuals  aw  avaitabie  tor  a//  Kenwood  transceivers  and  rrcost  accessories 
Specifications  and  prices  are  subject  to  change  without  notice  or  obltgauon 
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Satellite"  is  a  "Space-for-Health"  project 
instituted  by  Nobel  Laureate  Dr.  Bernard 

Lown  of  the  Harvard  University  School  of 
Public  Health,  The  project  invited  AMSAT  to 
participate  in  a  meeting  near  Geneva  19-21 
March  to  discuss  the  possible  applications  of 
the  AMSAT-developed  space  systems  and 
earth  terminals  to  support  communications 
between  medical  person  net  in  remote  areas. 
AMSAT  president  Vem  "Rip"  Riporlella 
WA2LQQ  and  engineering  vice-president 
Jan  King  W36EY  traveled  to  Annecy*  France, 
just  south  of  Geneva,  to  attend  the  meeting. 

Rip  WA2LQQ  travelled  to  Moscow  last 
October  for  an  initial  series  of  Satellite  meet- 
ings. Since  then,  AMSAT  has  developed  a 
technical  proposal  tor  a  joint  US-USSR  project 
to  fly  a  PACSAT  (PACket  SATellite)  within 
10  months.  This  PACSAT  would  not  use  ama- 
teur radio  frequencies.  An  amateur  radio 
PACSAT  is  also  planned  for  construction  at 
the  same  time. 

Representatives  from  the  World  Health 
Organization  (WHO)  and  Satellite  groups  from 
the  USSR,  UK,  and  UST  attended  the  meet- 
ings in  Annecy, 

AMSAT1  s  presentation  focused  on  PAC- 
SAT capabilities  and  emphasized  the  possi- 
bifity  of  very  simple  Earth  terminals.  They 
are  to  be  portable  and  low-cost,  since  health 
workers  using  the  Satellite  PACSAT  will  often 
be  working  far  afield  in  small  vehicles.  The 
PACSAT  Earth  terminal  will  be  made  up  of  two 
NTs.  one  micro  TNC*  a  laptop  computer,  and 
will  fit  into  an  attache  case  fitted  with  an  omni 
antenna.  Radio  Shack  will  supply  the  com- 
puters, Yaesu  the  HTs,  and  Tasco  of  Japan, 
the  TNCs. 


Canada  No-Code 


The  Canadian  Department  of  Communi- 
cations (DOC)  officially  announced  on  20 
February  that  it  is  committed  to  entry-level 
no-code  Amateur  radio.  The  DOC  is  the 

Canadian  equivalent  to  the  FCC.  This  move 
may  give  impetus  to  the  no-code  license 
movement  in  the  US,  since  the  two  nations 
often  act  in  concert. 

This  move  appears  to  be  a  reponse  to  a  joint 
position  paper  that  the  Canadian  Amateur 
Radio  Federation  (CARF)  and  the  Canadian 
Radio  Relay  League  (CRRL)  submitted  to  the 
DOC.  The  CARF  and  the  CRRL  are  Canada *s 
two  national  amateur  radio  organizations. 
This  proposal  supported  an  entry-level  ham 
ticket  without  a  Morse  code  requirement. 

The  DOC  will  probably  extensively  revise 
the  operator  license  classes.  Canada  current- 
ly has  three  amateur  radio  license  classes — 
Amateur,  Advanced,  and  Digital.  The  digital 
license  is  no-code,  but  it  is  un-  popular. 


because  the  theory  is  inordinately  difficult 
The  CARF  and  the  CRRL  proposed  a  three- 
class  restructuring,  the  DOC,  a  four-class 
The  proposed  requirements  for  the  entry-level 
no-code  license  for  both  plans  are  similar. 
Both  groups  also  proposed  for  that  license  all 
modes  above  30  MHz.  The  CARF/CRRL  pro- 
posed a  100-watt  limil  and  a  lifetime  license, 
the  DOC  a  250-watt  limit  The  DOC  proposed 
the  most  interesting  requirement— commer- 
cially-manufactured transmitting  equipment 
only!  They,  in  fact,  want  this  requirement  for 
three  of  their  four  proposed  license  levels, 

Canadian  amateurs  wilt  have  the  oppor- 
tunity to  comment  on  the  government  DOC 
proposal  once  the  notice  appears  in  the 
official  government  journal,  the  Canada 
Gazette.  The  restructuring  will  probably  take 
place  next  year. 

Young  Ham  A  ward 

Westhnk  s  Young  Ham  of  the  Year  Award  is 
being  beefed  up.  Starting  this  year,  73 
Magazine  wilt  give  a  free  year's  subscription 
to  the  winner.  In  addition,  Gordon  West 
WA6NOA  will  furnish  a  complete  amateur 
radio  code  and  theory  course  to  the  school 
attended  by  the  award  winner.  Falcon  Com- 
munications will  donate  a  2-meter  mobile  am- 
plifier to  the  person  or  group  who  wrote  the 
nominating  letter  of  the  winner. 

Yaesu  USA  continues  to  support  the  main 
prize,  They  supply  a  piece  of  ham  gear,  usual- 
ly a  transceiver,  and  cover  the  winners  travel 
and  hotel  expenses  to  and  from  the  amateur 
radio  convention  where  the  award 
is  made. 

Westfink  Report's  Bill  Pasternak  WA6ITF 
conceived  the  Young  Ham  of  the  Year  Award 
in  1986.  The  Award  competition  is  open  to 
any  amateur  18  years  old  or  younger  who 
has  performed  some  major  public  service 
for  and/or  using  amateur  radio.  Nominat- 
ing letters  must  be  written  in  detail,  and 
claims  supported. 

The  nomination  period  runs  until  30  June 
1938.  The  award  will  be  presented  at 
the  1988  ARRL  Convention  in  Portland, 
Oregon,  next  September 

For  more  info,  write:  Young  Ham  of  the  Year 
Award,  Westtink  Report.  28221  Stanley  CL, 
Canyon  Country  CA,  91352,  Attn:  Sanford 
Hicks  WB6MQV 


Tanks 


To  this  months  QRX  news  contributors. 
They  are:  Westtink  Report \  and  W5Yt  Report 
73  Magazine  welcomes  any  and  all  news 
items  and  photos  of  interest  to  hams.  Please 
send  them  to  the  magazine  at  WGE  Censer, 
Peterborough  NN  03458*1194.  Attn;  QRX 


Boycott 


The  largest  conference  of  Mid-western 
repeater  coordinators  may  boycott  the 
ARRL  Repeater  Directory  if  the  ARRL  goes 
ahead  with  plans  to  indiscriminately  accept 
any  submitted  repeater  frequency  listing  and 
coordinator  names.  The  Mid-America  Coordi- 
nation Council  (MACC)  would  conduct  the 
boycott  by  refusing  to  furnish  updated  coordi- 
nation to  the  League  and  by  forbidding  the 
publication  of  listings  for  their  states  in  the 
book,  Nebraska  coordinator  and  former  ARRL 
VHF  repeater  advisory  committee  chairman 
Joe  Eisenberg  WA0WRI  said  that  a  number  of 
member  states  in  the  MACC  are  considering 
this  boycott.  The  states  that  follow  MACC 
guidelines  are  Missouri,  Iowa,  Kansas.  Ne- 
braska, South  Dakota,  Illinois.  Oklahoma,  and 
Wisconsin. 


Trans-Ontario 
2M  FM  Soon? 


Kingston,  Ontario,  located  at  the  eastern 
end  of  Lake  Ontario,  is  the  latest  city  to  join 
the  VE3LUR  repeater  chain,  in  official  opera- 
tion since  31  January  1988.  Two-meter  com- 
munications is  now  possible  from  London. 
Ontario,  located  100  miles  NE  of  Detroit,  to 
Gananoque,  15  miles  east  of  Kingston.  The 
north-south  link  is  solid  from  Coliingwood. 
Ontario  on  the  southern  tip  of  Georgian  Bay. 
to  the  US  border. 


HR  in  NY  Schools 


For  the  first  time,  ham  radio  was  presented 
as  an  educational  tool  to  teachers  and  admin* 
istrators  from  across  New  York  State  at 
their  annual  middle  schools  convention  in 
Rochester.  Joe  Fairclough  WB2JKJ  spoke  on 
"Educational  through  Communication," 

The  story  of  the  +,Crew  at  22"  (see  Aug.  '87 
QRX)  came  through  loud  and  clear  to  an 
audience  of  non-hams  concerned  with  the 
revitalization  of  the  middle  school  experience 
for  New  York's  students,  WB2JKJ  is  the 
director  of  (he  Radio  Club  of  Junior  H.S,  #22. 
based  in  Manhattan,  which  funds  and  sup* 
ports  classrooms  in  New  York  Stale  and 
across  the  nation  that  use  Amateur  radio  as  a 
theme  to  enrich  and  enhance  the  education  of 
young  people. 

Joe's  ideas  seem  to  have  found  favor 
among  his  colleagues.  In  the  new  officers' 
elections  at  the  end  of  the  convention,  Joe 
won  the  position  of  New  York  City  director  for 
the  NYC  Middle  Schools  Association! 
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This  HT  Ha 

TH-215A/315A/415A 

Full-featured  Hand-held  Transceivers 


Kenwood  brings  you  the 
greatest  hand-held  trans- 
ceiver ever!  More  than  just 
"big  rig  performance:  the 
new  TH-215Afor  2  m,TH-315A 
for  220  MHz,  and  TH-41SA  for 
70  cm  pack  the  most  features 
and  the  best  performance  in 
a  handy  size.  And  our  full  line 
of  accessories  will  let  you  go 
from  ham  shack  to  portable 
to  mobile  with  the  greatest 
of  ease! 

•  Wide  receiver  frequency  range. 
Receives  from  14M63  MHz. 
Includes  Ehe  weather  channels! 
Transmit  from  144-148  MHz, 
Modifiable  to  cover  141-151  MHz 
(MARS  or  CAP  permit  required). 

•  TH-315A  covers  220-225  MHz, 
TH-415A  covers  440-449.995 MHz. 

•  5,  2,5,  or  1,5  W  output,  depend- 
ing on  the  power  source.  Sup- 
plied battery  pack  (PB-2)  provides 
2.5  W  output,  Optional  NiCd  packs 
for  extended  operation  or  higher 
RF  output  available, 

•  CTCSS  encoder  built-in-  TSU-4 
CTCSS  decoder  optional. 

•  10  memory  channels  store  an 
offset,  in  100-kHz  steps, 

•■  Odd  split,  any  frequency  TX  or 
RX,  in  memory  channel  *0T 

•  Nine  types  of  scanning!  Includ- 
ing new  **seek  scan"  and  prior- 
ity alert.  Also  memory  channel 
lock-out. 

•  Intelligent  2 -way  battery  saver 
circuit  extends  battery  life,  Two 
battery-saver  modes  to  choose, 
wrth  power  saver  ratio  selection. 

•  Easy  memory  recall.  Simply 
press  the  channel  number! 

•  12  VDC  input  terminal  for  direct 
mobile  or  base  station  supply 
operation.  When  12  volts  applied, 
RF  output  js  5  W!  (Cable  supplied1) 

•  New  Twist- Lok  Positive- 
Connect   locking  battery  case. 

•  Priority  alert  function, 

•  Monitor  switch  to  defeat  squelch 
Used  to  check  the  frequency  when 
CTCSS  encode  /decode  is  used  or 
when  squelch  js  on 
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■  Large,  easy-to-read  multi  func 
tion  LCD  display  with  night  light 

•  Audible  beeper  to  confirm  key- 
pad operation.  The  beeper  has  a 
unique  tone  for  each  key.  DTMF 
monitor  also  included 

*  Supplied  accessories:  Belt  hook, 
rubber  ffex  antenna.  PB-2  standard 
NiCd  battery  pack  (for  2.5  W  oper- 
alion),  wall  charger,  DC  cable, 
dust  caps. 


Optional  Accessories: 

•  PB-1;  12  V.  800  mAH  NiCd  pack  for  5  W 
output  *  PB-2:  8,4  V.  500  mAH  NiCd  pack 
(2.5  W  oulput)  ■  PB-3:  7.2  V,  800  mAH 
NiCd  pack  (15  W  output)  ■  PB-4:  7.2  V, 
1600  mAH  NiCd  pack  (15  W  output) 
■  BT-5  AA  cell  manganese  /alkaline  battery 
case  *  BC-7  rapid  charger  for  PB-1.  2+  3. 
or  4  *  6C-8  compact  battery  charger 

•  SMC  30  speaker  microphone  *SC-12, 13 
soft  cases  -  RA-3,  5  telescoping  antennas 
•RA-8B  StubbyDuk  antenna  *  TSU-4 
CTCSS  decode  unit  *VB  2530:  2m,  25  W 
amplifier  (1-4  W  input)  -LH-4.  5  leather 
cases  ■  MB-4  mobile  bracket  ■  BH-5 
swivel  mount  ■  PG-2V  extra  DC  cable 
*PG-3D  cigarette  lighter  cord  with  inter 
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Complete  service  manuals  ate  available  toratt  K&nwot h  I  run  servers  and  most  accessories 
Specifications  and prices  are  subject  to  change  without  nonce  of  obligation 
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Why  Do  Satellites? 


-^  The  future  of  ham  radio  is  looking  up 


Courtney  Duncan  N5BF 


Amateur  radio  satellites  arc  one  of  the 
great  hopes  for  the  future  of  the  hobby. 
They  represent  new  technologies,  expanded 
use  of  the  amateur  spectrum,  and  opportuni- 
ties to  experiment  and  develop  new  capabili- 
ties. As  the  reader  will  see,  hamsats  have 
something  to  offer  to  everyone. 

Amateur  radio  satellites  are  also  known  as 
OSCARs,  an  acronym  for  Orbiting  Satellite 
Carrying  Amateur  Radio.  The  first  OSCAR 
went  up  over  25  years  ago-  This  part  of  the 
hobby  has  always  been  considered  very  ad- 
vanced, very  narrow,  very  technical,  and 
very  interesting.  The  current  era.  a  period  in 
which  the  Phase  3C  satellite  is  very  near  its 
launch,  is  both  a  culmination  and  a  concep- 
tion of  the  technology .  The  role  of  satellites  in 
the  amateur  radio  sen  ice  is  expanding  and 
developing  in  some  very  exciting  ways. 

As  amateur  radio  moves  into  the  future,  it 
must  continue  to  justify  its  existence  in  ways 
that  an  outsider  can  easily  understand.  Ama- 
teur facilities  must  be  dependable,  more  pre- 
cisely predictable,  and  high  caliber,  in  order 
to  approach  the  quality  of  communications 
service  that  the  public  has  come  to  expect  of 
com  mu  meat  ions  carriers.  Satellite-based  op- 
erations easily  support  this  standard  while  the 
ionosphere  and  troposphere  cannot.  Digital 
networks  must  be  improved  in  quality ,  capac- 
ity, and  coverage.  Satellite-based  backbones 
wilt  provide  a  very  important  link  in  this 
chain  as  well. 

The  amateur  satellite  service  is  fast  becom- 
ing more  than  just  another  area  of  the  hobby 
in  which  to  dabble,  or  even  just  another  chap- 
ter in  the  Handbook  which  to  glance  through. 
OSCAR  is  becoming  a  ham -household  word 
like  ionosphere  and  troposphere  are  now. 

Here  arc  some  examples  to  show  that 
many  amateur  radio  activities  arc  possible  on 
satellites. 

DX 

Early  one  Sunday  morning  late  last 
November,  I  worked  UA0ALA  in  Krasnoy- 
arsk, USSR.  VK7ZGK  in  Hobari,  Australia, 
KE7NR  in  Phoenix,  Arizona,  JA1KX  near 
Tokyo,  Japan.  VE7AIO  in  Clear  Brook, 
British  Columbia,  and  KR6B  in  southern 
California,  all  via  OSCAR  10,  and  all  in  the 
space  of  two  hours,  All  of  the  mentioned 
stations  worked  each  other  as  well.  All  six 
contacts  were  more  than  just  information  ex- 
changes—they were  pleasant  chats  of  various 


lengths.  This  is  just  an  example  of  what  goes 
on  all  the  time  on  satellite  DX. 

The  reader  may  say.  'What's  so  remark- 
able about  that?  Anyone  with  a  KW  and  a 
six-element  monobander  can  do  this/  It*s 
this  very  arrangement,  however,  that's 
turned  many  people  away,  myself  included, 
from  HP  DX.  The  skip-wave  DXer  often 
clashes  with  his  neighbors  because  his  high 
power  interferes  with  their  receiving  devices, 
and  his  antenna  placed  ai  an  effective  height  is 
seen  as  an  eyesore,  Even  if  a  skip- wave  DXer 
overcomes  these  problems,  he  most  often  has 
to  sit  in  pi  [cups  or  wait  his  turn  on  lists  or 
call-area  rotations.  And  then  he  may  wait 
patiently  for  hours,  just  have  the  band  close 
down  on  him  as  his  turn  in  the  list  comes  up! 
HF  propagation  predictions  still  involve  as 
much  voodoo  as  calculating  known  variables. 

Satellite  DX  contrasts  heavily  to  its  HF 
counterpart.  My  above-mentioned  session 
didn't  have  pile-ups  or  lists— and  most  satel- 
lite DXing  doesn't,  Also  openings  are  per* 
fectly  predictable  in  satellite  operation — dim- 
ply feed  the  relevant  orbital  elements  into  a 
satellite  orbit  tracking  program  to  learn  the 
precise  duration  of  openings. 

Power  reqirements  for  satellite  operation? 
Only  as  much  as  needed,  and  that  is  almost 
always  less  than  100  watts  ERP.  A  typical 
satellite  station  uses  a  10- watt  output  rig  with 
a  10-dB  gain  antenna  system. 

CW 

When  I  first  made  satellite  contacts  on  OS- 
CARs 7  and  8  several  years  ago,  I  used 
transverters  and  homebrew  antennas  to  up- 
grade an  HF  station  to  satellite  operations. 
Except  during  a  near  overhead  pass  of  the 
satellite,  1  commonly  had  to  use  CW  to  hear 
my  signal  coming  through  clearly.  Unlike 
many  other  operating  modes  in  amateur  radio 
today,  some  satellite  operations  still  require 
CW  for  succesful  operation,  and  most  on- 
board beacons  still  transmit  in  CW  or  have 
CW  modes  that  are  used  as  pan  of  a  regular 
schedule.  Thus,  although  on-board  and 
ground -based  data  communications  increas- 
ing use  the  more  advanced  digital  modes  in 
satellite  operations,  there  is  still  an  important 
place  for  C W  on  OSCARs. 

SSB 

All  six  of  the  DX  contacts  above  were  made 
using  single  sideband,  With  a  standard  satel- 


lite station  and  a  satellite  operating  nominal- 
ly, there  is  rarely  a  signal  level  requirement 
that  precludes  SSB  operation.  Most  satellite- 
based  contacts  are  made  on  phone.  There  is 
even  an  amateur  satellite  up  now  that  has  the 
ability  to  transmit  its  telemetry  in  spoken 
form  through  a  "digitalkcr"  chip,  and  it  does 
so  regularly. 

Contesting 

Contesters  at  heart  will  be  challenged  by 
Low  Earth  Orbiting  (LEO)  OSCAR  opera- 
tion. Picture  this  following  scenario: 

Fuji  OSCAR  12  is  about  to  pass  over  the 
US  and  the  Mode  J  analog  transponder  is  on. 
The  satellite  is  now  southwest  of  Hawaii,  just 
below  the  horizon,  Joe  Sat-op's  antenna  is 
aimed  in  its  direction,  zero  elevation,  the 
435  MHz  receiver  is  tuned  a  few  kHz  above 
the  beacon  frequency  (because  the  beacon 
will  appear  higher  in  frequency  due  to 
Doppler  shift),  the  145  MHz  transmitter  is 
tuned  for  the  middle  of  the  uplink  passband. 
ready  to  go. 

Suddenly,  there  is  a  faint  but  strengthening 
signal,  and  the  CW  beacon  is  solid,  transmit- 
ting identification  and  telemetry  at  about  20 
wpm.  Quickly  Joe  tunes  the  receiver  up  into 
the  middle  of  the  passband.  A  KH6  station  is 
calling  CQ.  As  KH6  speaks .  Joe  switches 
between  right- and  left-handed  circular  polar- 
ization to  see  which  results  in  the  loudest 
downlink.  The  Hawaii  op  signs  and  Joe  picks 
up  the  microphone  to  call  but  realizes  that  he 
hasn't  spotted  the  current  uplink  to  his 
current  downlink  frequency.  Quickly  Joe 
switches  to  CW  for  spotting  and  back  to  LSB 
for  fine  tuning.  (The  transponder  is  inverting, 
so  LSB  in  the  uplink  is  converted  to  USB  in 
the  downlink.)  He  finishes  calling  CQ  again, 
4bKH6,  ♦  .from.  .  /  Joe  signs  his  call.  He 
comes  back,  and  Joe  quickly  exchanges  the 
standard  information  with  htm.  He  comments 
on  the  view  from  his  shack  in  Hawaii.  It  is 
dusk  there,  but  night  where  Joe  is. 

After  finishing,  a  station  on  the  west  coast 
calls.  Signals  are  weaker,  Joe  glances  at  the 
computer  elevation  and  azimuth  printouts, 
and  moves  the  antennas  a  little,  and  tries 
switching  downlink  polarization  again.  Both 
adjustments  help  and  signals  are  back  up 
strong.  Tuning.  Joe  hear  stations  starting  to 
come  in  from  the  Midwest.  He  moves  the 
antennas  again.  Joe  start  a  QSO  with  a  W0. 
The  satellite  is  nearing  its  highest  elevation. 
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To  maintain  the  QSO,  Joe  continually  moves 
the  antennas,  the  transmitter,  and  the  receiv- 
er. Now  st miens  on  the  east  coast  are  showing 
up,  and  one  works  the  KH6  jusi  as  Hawaii  is 
losing  the  satellite,  Joe  picks  up  another  East 
coast  station.  At  this  point*  the  Doppler  rate 
has  slowed  and  it  is  easier  to  Stay  on  frequen- 
cy. Joe  comments  about  the  quality  of  satel- 
lite signals  tonight.  listening  to  his  own 
downlink  when  it  takes  one  fade  and  is  then 
gone.  The  downlink  band  is  dead,  and  if  sail 
over  until  the  next  orbit. 

This  is  a  typical  low-orbit  satellite  pass, 
reconstructed  from  snatches  of  memories  of 
my  own  satellite  operations,  These  some- 
times get  so  hectic  that  operators  will  tape 
record  the  session  and  listen  later  to  try  and 
Figure  out  what  happened. 

This  operation  is  not  like  standard 
contesting.  The  tuning,  waiting,  pouncing, 
frequency  holding,  and  logging  aspects  are 
ail  there  and  added  to  that  is  the  thrill  ^\' 
trying  to  manually  keep  all  of  the  equipment 
on  target  and  on  frequency  as  the  satellite 
[lies  past. 

There  are  also  technical  competitions.  Jn 
one,  a  station  transmits  through  the  satellite  at 
lower  and  lower  signal  levels  and  others  see 
how  "hot"  their  receivers  are  by  seeing  how 
far  down  they  can  copy.  Another  contest  is 
under  development  where  an  operator  will 
attempt  to  locate  a  hidden  transmitter  by  com- 
paring  its  saielliic  relayed  signals  with  time 
and  frequency  references  and  analyzing  the 
results  with  a  computer. 

In  Search  of  the  I  .aid  Back  QSO 

Of  course,  contesting  is  not  for  everyone. 
Just  as  with  the  HF  bands,  there  are  individu- 
al operator  preferences  for  style,  mode,  and 
frequency.  Many  operators  came  into  satel- 
lite work  for  the  wide  coverage  and  long 
passes  of  OSCAR  10. 

AMSAT  has  been  working  hard  in  the 
Phase  3  era  and  \\  til  continue  with  Phase  4  to 
make  nominal,  long  duration,  reliable,  appli- 
ance-type operations  available  via  satellite 
for  those  operators  who  prefer  it  or  need  it  to 
support  public  service,  emergency,  experi- 
mental, and  other  operating  siyles,  QSGs 
with  meaningful  and  often  lengthy  content 
will  be  the  lifehlood  of  amateur  radio  for 
many  satellite  operators  as  they  arc  for  many 
conventional  operators  now . 

For  the  low-earth  orbiting  satellite  opera- 
tion, equipment  is  now  available  off  the  she  1 1 
that  automates  virtually  all  of  the  functions 
done  manually  in  the  LEO  pass  described 
above.  The  high-orbit  missions  like  OSCAR 
10  are  designed  to  encourage  and  foster  this 
very  type  of  activity.  If  Phase  3C  performs  as 
advertised,  it  will  be  possible  to  prop  modest 
antennas  up  on  sawhorses  on  a  back  patio. 
eyeball  the  azimuth  and  elevation,  and  then 
operate  for  several  hours  with  modest  trans* 
mining  equipment  (but  a  sensitive  receiver, 
discussed  below)  without  making  any  signifi- 
cant antenna  or  frequency  adjustments.  It  is 
this  sort  of  operating  capability  that  supports 
long  schedules,  rag-chews,  round  tables,  and 
nets  among  the  traditional  amateur  radio  ac- 
tivities, 
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Experimenters 

Those  who  make  up  the  amateur  satellite 
community  need  to  be  experimenters.  Satel- 
lite operations  areat  the  leading  edge  of  tech- 
nology. There  often  is  no  appliance  equip* 
ment  available  for  the  bands  and  modes  of 
operation  used  with  satellites.  Satellite  work 
has  always  been  weak-signal  work,  too,  so 
practitioners  constantly  push  the  state  of  the 
art  to  enhance  the  signal. 

The  two  high-tech  pursuits  discussed  next 
are  just  a  small  sampling  of  the  many  techni- 
cal areas  closely  aligned  with  satellite  work. 

QRP  is  QRO 

The  reader  should  imagine  himself  in  a 
raging  surf  try  tog  to  speak  to  someone  on  the 
shore.  He  luces  in  the  right  direction,  but  no 
matter  how  loud  he  shouts,  a  crashing  break- 
er takes  out  half  of  every  sentence.  Seasoned 
operators  of  20  meters  should  instantly  see 
the  analogy  here  to  their  DXing  on  thai  band 
when  it  is  open.  The  only  answer  is  to  use 
more  power.  Borrow  somebody's  kilowan 
megaphone  and  blast  your  words  above  the 
turmoil. 

Now  imagine  a  quiet  meadow  in  the  coun- 
try. The  pastoral  wanderer  sits  in  a  clearing  in 
the  woods  and  the  air  is  perfectly  stilL  It  is  so 
quiet  he  can  hear  his  analog  mechanical 
watch  ticking  at  his  side.  The  person  he  wants 
to  hear  is  on  the  other  side  of  the  clearing. 
The  choice  here  is  between  the  speaker 
speaking  more  loudly  and  the  listener  listen- 
ing with  more  sensitivity.  As  the  propagation 
distance  increases,  both  arc  needed. 

This  is  a  typical  situation  at  30  MHz  and 
above.  The  level  of  natural  background  nois* 

there  is  several  tens  of  dB  lower  below  the 
normal  HF  level*  particularly  in  the  UHF 
frequencies  and  above.  Indeed,  the  limiting 
factor  on  receiver  sensitivity  in  amateur 
grade  equipment  is  the  electronic  noise  gen- 
erated in  the  first  RF  stage  of  the  receiver* 

On  a  terrestrial  or  line-of-sight  link,  all  else 
being  equal,  increasing  transmitter  power  or 
reducing  noise  in  the  receiver  front  end  leads 
to  the  same  effect.  Not  so  in  satellite  work* 
Power  available  to  a  satellite  is  limited  by  its 
power  collection  and  storage  mechanism, 
normally  solar  cells  and  batteries.  All  opera- 
tors using  the  satellite  share  the  available 
power  with  equipment  on  board  the  satellite. 
For  low-earth  orbiting  satellites,  this  usually 
amounts  to  a  few  watts,  for  OSCAR  10  and 
Phase  3C.  it  is  a  few  tens  of  watts.  It  is 
essential  that  the  front  end  of  any  ground 
station  for  these  satellites  be  "quiet"  enough 
to  hear  the  satellite  generated  or  relayed  sig- 
nals clearly. 

The  satellite  receivers  are  built  to  be  as 
sensitive  and  quiet  as  possible,  within  practi- 
cal limits.  They  incorporate,  however,  auto- 
matic gain  control.  The  AGC  in  the  satellite 
receiver  operates  over  the  transponder  pass- 
band.  If  one  station  is  so  strong  that  AGC  is 
activated,  all  satellite-user  signals  on  the 
same  transponder  go  down  equally,  and  al- 
ready marginal  signals  disappear.  It's  all  the 
worse  if  the  offending  station  has  an  inade- 
quate receiver  because  he'll  likely  create  a 


vicious  circle  by  pouring  out  more  power  to 
hear  his  downlinked  signal,  which  will  be 
limited  more  and  more  by  the  AGC.  and  so 
never  be  satisfactory  to  him.  This  has  been  a 
chronic  problem  in  satellite  operation,  be- 
cause most  satellite  users  have  come  up  from 
the  HF  bands. 

Three  developments  serve  to  reduce  the 
problem.  First,  more  and  more  OSCAR  op- 
erators are  understanding  the  nature  of  satel- 
lite communications,  and  so  are  investing 
time  and  energy  in  tower-noise  preamplifiers 
for  receivers  rather  than  high -power  amplifi- 
ers for  their  transmitters.  Second,  manufac- 
turers are  beginning  to  produce  reasonably- 
priced  satellite  stations  with  quiet  front  ends. 
Third,  satellites  in  the  Phase  4  era  will  have 
"selective  AGC."  Using  digital  signal  pro- 
cessing (DSP)  or  other  appropriate  technolo- 
gies. AGC  will  be  applied  only  to  the  louder 
signals  in  the  satellite  passband  without  sup- 
pressing other  signals.  Excess  uplink  signal 
will  be  thrown  away  without  also  hampering 
those  users  who  do  not  have  excess  uplink 
signal. 

This  is  a  dream  for  QRP  operators.  Just 
how  little  signal  does  it  take  to  achieve  satel- 
lite relay?  Only  those  with  the  quietest  receiv- 
er front  ends  will  know.  There  is  elegance, 
simplicity .  and  conservation  in  this,  all  quali- 
ties of  which  amateur  radio  operators  can  be 
proud. 

Especially  true  in  satellite  work,  using  the 
minimum  power  necessary  for  the  intended 
communication  is  not  only  the  law,  it's  also  a 
good  idea. 

Digital 

Since  the  inception  of  packet  radio,  there 
has  been  a  considerable  symbiosis  between 
amateur  satellite  operators  and  digital  experi- 
menters. 

At  the  analog  end.  standard  modulation 
schemes  and  new.  experimental  ones  are 
used,  both  at  standard  and  non-standard 
speeds.  FSK,  AFSK,  and  PSK  are  all  in  ac- 
tive use.  A  big  share  of  this  type  of  experi- 
mentation is  now  done  on  the  satellites  and 
that  share  will  increase. 

The  protocols  used  range  from  traditional 
CW  to  RTTY,  AMTOR^,  and,  of  course, 
AX. 25  Level  2  packet  radio.  The  highest 
speed  trunks,  and  the  optimized  protocols  are 
in  development  for  amateur  satellites. 
Among  future  items  are  digital  inter-satellite 
coordination.  Individual  users  are  and  will  be 
using  satellites  for  digital  communications. 
An  AX. 25  mailbox  is  now  in  orbit  on  Fuji 
OSCAR  12,  and  more  are  on  the  way.  The 
Phase  3C  spacecraft  will  have  digital  teleme- 
try,  bulletins,  and  engineering  data,  and  an 
experimental  digital  transponder  called 
RUDAFL  The  two  scientific  amateur  satel- 
lites, UoSAT  OSCARs  9  and  I  I,  transmit 
most  of  their  data  to  the  ground  digitally  at 
1 200  bits  per  second . 

Computers 

Personal  computers  are  becoming  neces- 
sary items  in  most  ham  shacks  today.  Satel- 
lite-users find  them  especially  useful.  The 
primary  use  is  lo  track  the  satellites,  provid- 


ing  the  numbers  in  real-time*  or  in  hard-copy 
prepared  beforehand,  that  tell  where  ihe  an- 
tennas should  be  aimed  from  moment  to  mo- 
ment. Other  uses  for  the  computer  range 
from  acting  as  a  terminal  with  a  terminal  node 
controller  (TNC)  for  packet  operations,  to 
full  station  automation  and  control  to  digital 
signal  processing  on  audio  signals  to  and 
from  the  radios. 

Those  who  tike  programming  are  in  good 
company  in  the  satellite  community.  Most  of 
the  current  leadership  of  AMSAT-Nonh 
America  have  been  involved  in  some  aspect 
of  producing  satellite  tracking  software  at 
some  point  in  time  and  some  of  them  even 
came  into  the  program  through  interest  in  this 
type  of  programming.  There  are  all  sorts  of 
software  projects  such  as  writing  or  porting 
software  for  (moving  an  existing  program  to 
another  computer)  communications,  digital 
protocols,  graphics,  satellite  tracking,  digital 
signal  processing*  data  collection,  data  analy- 
sis, and  data  archiving.  There  is  also  a  need 
for  those  who  can  handle  a  personal  computer 
in  its  more  "traditional"  role  as  a  business 
machine  for  databasing,  accounting,  and 
word  processing. 

Software  is  available  from  AMSAT  and 
from  other  non-profit  or  commercial  sources 
to  cover  any  of  the  above-listed  tasks,  and 
much  more. 

Hams  without  computers,  however,  can 
still  work  satellites.  Those  with  fixed  anten- 
nas (omnidirectionals,  for  instance),  need  to 
know  only  the  acquisition  time  (when  the 


satellite  first  appears  on  the  horizon)  and  loss 
of  signal  time  (when  the  satellite  disappears 
over  the  horizon).  These  and  rudimentary 
elevation  and  azimuth  information  are  avail- 
able for  low  earth  orbit  satellites  from  a  sim- 
ple graphic  device  called  an  "OSC  Alloca- 
tor/* This  device  is  used  with  information 
available  on  AMSAT  HF  nets  and  mailed 
publications.  There  is  also  appropriate  infor- 
mation available  via  the  satellites  themselves, 
in  automated  CW  telemetry,  and  in  the  future 
on  nets,  Phase  3C  will  require  less  actual 
tracking  for  more  on-the-air  time,  and  Phase 
4  will  be  in  geosynchronous  orbit.  In  the  last 
case,  one  needs  only  to  obtain  coordinates 
once,  aim,  peak,  and  lock  down! 

Small  Lots,  Country  Estates 

A  trend  these  days,  particularly  for  techni- 
cal types  (such  as  many  involved  in  ham 
radio,  is  living  in  the  city  or  the  suburbs.  This 
usually  means  little  or  no  lot  space,  and  many 
neighbors  nearby,  These  constraints  make  it 
very  difficult  to  install  an  adequate  antenna 
system  for  HF  hamming. 

Not  SO,  however,  for  satellite  work,  as  my 
own  example  shows.  I  live  on  a  small  lot  in  a 
large  city,  All  of  my  amateur  transmitters 
laside  from  hand-helds)  are  in  the  25-30  watt 
output  class.  My  very  adequate  antenna  sys- 
tem is  only  20  feet  high  and  requires  an  eight- 
foot  spherical  turning  radius.  It  barely  clears 
the  house.  Given  ten  times  the  money  and  ten 
times  the  space>  I  could  only  marginally  im- 
prove my  receiving  situation.  A  single,  circu- 


larly polarized  crossed  yagi  for  each  band,  a 
modest  transmitter,  and  a  quiet  receiver  are 
all  that  is  required  for  consistent,  reliable 
operation, 

I  had  made  a  satellite  contact  even  before  I 
got  my  satellite  antennas!  In  my  impatience,  I 
used  a  magnetic  mount  quarter  wave  for  one 
band,  and  the  antenna  from  a  hand- held 
transceiver  for  the  other  band,  and  completed 
a  QSO  via  Fuji  OSCAR  12.  Other  amateurs 
have  conducted  successful  satellite  opera- 
tions from  their  cars  using  a  pair  of  radios  and 
mobile  antennas.  If  Phase  3C  performs  as 
advertised,  these  kinds  of  operations  will  be- 
come routine. 

Folks  in  the  country  can  have  a  fully  ade- 
quate satellite  station  that  possibly  has  less 
environmental  impact  than  the  antenna  sys- 
tem they  require  for  terrestrial  TV  reception. 

More  room  means  more  ambitious  experi- 
ments. Using  moonbounce-class  antennas 
and  quiet  receiver  front  ends,  it*s  possible  to 
hear  the  noise  floor  of  most  if  not  all  amateur 
satellite  receivers  being  retransmitted  by  its 
associated  transmitter.  Information  on  the 
signal  level  and  nature  of  this  noise  floor  is 
useful  to  satellite  designers  and  operators. 
Also,  tests  of  signal  level  and  quality  at  and 
even  slightly  below  the  horizon  are  of  in- 
terest to  the  user  community.  Those  with 
plenty  of  received  signal  with  which  to  work 
are  best  equipped  to  pull  out  marginal  sta- 
tions. This  could  be  critical  in  emergency 
communications, 
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73  Review 


by  Dan  Kenton  NX2C 


The  New  Ten  Tec 
Paragon  Transceiver 


Ten-Tec  Co. 

Highway  41 1  East 

Sevierville  TN  37862 

Price  $2,245 


For  those  of  us  thai  grew  up  in  amateur 
radio,  companies  like  Johnson,  Halli- 
crafters.  and  National  seemed  as  American 
as  McDonalds  or  Burger  King  today.  When 
the  imported  wave  of  ham  gear  hit  America's 
shores  in  the  70s,  many  of  these  famous 
names  disappeared  from  the  ham  shack 
and  vocabulary.  One  American  equipment 
manufacturer  still  around  is  Ten  Tec  from 
Sevierville,  Tennesse.  The  Smokey  Moun- 
tains are  hardly  Silicon  Valley.  When  Al  Kahn 
K4FW  and  Jack  Burchfield  K4JU  founded  the 
company  in  1963,  it  quietly  gathered  a  faithful 
following,  and  the  product  certainly  deserved 
a  look  over,  The  Ten  Tec  Company  has  devel- 
oped an  excellent  reputation  for  fast  and  thor- 
ough service  at  an  honest  cost.  This  was  no 
small  achievement  in  the  highly  competitive 
ham  market, 

Ten  Tec's  latest  venture  into  the  amateur 
market  is  the  alt-band  HF  rig  the  Paragon.  As  a 
satisfied  Ten  Tec  Corsair  owner,  I  was  most 
interested  when  the  dealer  ads  appeared  in  73 
for  the  Paragon,  Ten  Tec  has  made  a  radical 
departure  from  their  normal  no-frills  approach 
in  ham  gear  with  new  features  in  the  Paragon, 
such  as  microprocessor  frequency  control 
two  VFOs,  general  coverage  receiver,  and  a 
bank  of  memory  channels. 

Let  me  clarify  the  no-frills  statement:  It's  not 
intended  to  indicate  a  lack  of  performance,  but 
simply  the  lack  of  bells  and  whistles  that  hams 
have  come  to  expect  on  the  imported  models. 

In  the  Beginning. . . 

Let's  begin  with  a  major  problem  with  the 
Paragon-obtaining  one.  While  the  prototypes 
were  around  in  1986,  dealers  would  not  ac- 
cept orders  for  the  Paragon  until  early  1987. 1 
placed  my  order  around  the  first  of  March 
1987,  and  the  rig  arrived  the  first  week  of 
September.  A  six-month  wait.  That's  a  little 
like  telling  a  five-year-old  that  Christmas  has 
been  postponed  until  July.  When  checking 
with  Ten  Tec  in  the  summer  of  1987T  the  Com- 
pany Indicated  a  production  of  100  units  per 
month  with  about  250  orders  back  logged. 

The  Blessed  Event 

Well,  the  UPS  man  finally  did  show  up  with 
Model  SN:057,  which  1  hurriedly  unpacked 
and  plugged  into  it's  outboard  Model  960  pow- 
er supply/speaker.  I  was  immediately  im- 
pressed with  the  physical  size  of  the  unit,  a 
somewhat  large  5%"  x  1034*  x  17*.  The  con- 
trol knobs  were  also  a  good  size.  Having  targe 
paws,  the  small  oriental  knobs  can  be  a  prob- 
lem for  me. 
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The  Paragon  is  a  synthesized  transceiver.  It 
has  a  general  coverage,  all-mode  receiver 
(SSO,  AM,  CW,  FSK,  and  optionally  FM)  that 
tunes  from  100  kHz  to  29.999  MHz.  The 
Paragon  comes  complete  with  a  2,4  kHz  SSS 
filter  and  6  kHz  AM  fitter.  The  AM  filter  makes 
for  very  comfortable  listening,  especially  to 
the  foreign  broadcasts  and  the  local  50's  rock 
station.  There  are  provisions  for  optional  plug* 
in  filters  for  1 ,8  kHz  SSB,  ,500  and  .250  kHz 
CW  and  FM  transceiver  plug-in  option,  avail- 
able since  the  end  of  1987.  The  user  can  se- 
lect fitters  regardless  of  operating  mode.  A 
voice  synthesizer  for  frequency  readout  and 
an  RS-232  interface  for  computer  control  will 
be  available  soon. 

Receiver 

How  is  the  Paragon's  receiver?  In  a  word, 
quiet,  Ten  Tec  has  managed  a  very  quiet  PLL 
oscillator,  and  indeed  Ten  Tec  indicates  that 
much  of  the  three-year  engineering  effort  was 
invested  in  improving  receiver  performance 
and  inherent  PLL  phase  noise.  Tuning  across 
the  bands  between  signals  will  quickly  attest 
to  Ten  Tec's  success  in  achieving  the  compa- 
ny's goal.  There  were  only  a  few  minor '  'blips'* 
on  the  10  meter  band;  otherwise  the  receiver 
was  very  quiet. 

The  blue  flourescent  display  is  switch  se- 
lectable for  100  H2  or  10  Hz  readout,  and  a 
slow-fast  control  fortuning.  Frequency  selec- 
tion can  be  made  using  the  main  tuning  knob, 
keyboard  entry  pad,  or  the  up/down  buttons 
that  step  in  one  megahertz  increments  or  to 
the  next  ham  band. 

Ten  Tec  has  installed  a  tag  in  the  frequency 
display  area,  This  tag  feature  shows  the  date 
or  the  current  12  or  24  hour  time,  which  is 
displayed  by  repeated  touches  of  the  display 
key.  The  tag,  or  memo  feature,  may  be  used  to 
write  in  up  to  a  7-digit  alphanumeric  message, 
such  as  net  name,  callsign.  or  ID.  The  function 
keys  double  as  an  alphanumeric  keypad  with 
which  to  write  the  electronic  memos.  A  combi- 
nation of  display  messages  in  the  62  memo- 
ries and  the  scan  feature  makes  the  radio  light 
up  tike  the  Fourth  of  July  in  Philadelphia!  The 
memory  channels  retain  mode,  filter,  tag,  and 
frequency  automatically. 

Additional  receiving  functions  are  pass- 
band  tuning,  which  shifts  the  IF  +M  .2  kHz:  a 
tunable  audio  bandpass  filter,  a  4-pole  device 
with  a  variable  center  frequency  of  220  to  1*7 
kHz;  an  additional  250  to  22  kHz  notch  filter 
with  more  than  50  dB  of  notch  depth;  a  vari- 
able tone  control;  the  -20  dB  attenuator;  and  a 
receiver  capable  of  handling  just  about  any 


condition  the  bands  can  dish  out  in  terms  of 
QRM.  Completely  removing  the  carrier  of  a 
"tuner  upper"  from  the  frequency  presents 
no  problem.  The  CW  selectivity  with  any 
optional  filters  is  quite  good,  as  I  discovered 
in  the  recent  November  sweepstakes  contest 
onCW. 

The  CW  sidetone  SSB  monitor  volumes  are 
adjustable  independently  of  the  AF  gain. 

■ 

Transmitter 

On  the  transmit  side  of  things,  there  is  a 
choice  of  upper  or  lower  sideband,  regardless 
of  band  chosen,  plus  CW  and  FSK  (FM  option- 
al). The  RF  output  is  ALC  stabilized  and  ad- 
justable 10  to  100  watts  with  the  front  panel 
control.  The  low  impedance  microphone  input 
provides  voltage  to  power  an  electret  mic  ele- 
ment. A  speech  processor  increases  the  ratio 
of  consonant  to  vowel  sounds  to  increase  ar- 
ticulation up  to  10  dB*  Broadcast  quality  re- 
ports, with  and  without  the  speech  processor, 
were  all  very  favorable  on  many  contacts.  The 
processor  did  give  an  added  punch  without 
reducing  audio  quality. 

Internally,  all  circuit  boards  are  glass  epoxy 
and  easily  removed  without  desoldering.  The 
front  panel  is  hinged  to  provide  access  to  all 
sections  of  the  chassis.  Only  four  screws  are 
needed  to  remove  either  the  top  or  bottom 
covers.  The  roomy  interior  can  store  a  lunch 
and  almost  a  six-pack  for  Field  Day.  The 
shades  of  gray  are  a  little  reminiscent  of  the 
older  Collins  "Saline. 

Summary 

Ten  Tec  has  apparently  aroused  consider- 
able interest  with  this  radio*  having  had  sever- 
al visits  from  a  number  of  Local  hams  who 
would  like  to  own  one.  The  Paragon  seemed 
to  please  even  the  demanding  big  gun  DX 
types  with  its  sensitivity  and  selectivity. 

The  improvements  needed  would  include 
a  panel-mount  level  controls  lor  the  inter- 
nal monitor,  and  perhaps  VOX  gain  and  de- 
lay controls  on  the  front  panel  instead  of  the 
rear,  otherwise  the  Paragon  was  enjoyable  to 
operate* 

The  Paragon  is  a  first  class  amateur 
transceiver  with  an  impressive  list  of  features. 
It  has  the  look,  feel,  performance  and  price  of 
a  professional  piece  of  radio  equipment*  If  a 
new  HF  transceiver  is  in  your  future,  the 
Paragon  warrants  some  serious  consider- 
ation. 


Readers  interested  in  reviewing  equipment 
for  73  should  send  us  an  SASE  requesting  a 
Reviewers  Questionnaire. 
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's  Best tat Stent! 


AT  MEMPHIS  AMATEUR,  WE  OFFER  YOU 

STRAIGHT  FORWARD  DEALS 

TEN-TEC     ...AND  STRAIGHT  FORWARD  PRODUCTS! 


TEN-TEC  PARAGON... 


o 


i 


ABOVE,  TEN-TEC'S  NEW 

TITAN 

Full,  maximum  legal 
power  with  ease!  All 
bands,  15  thru  160, 
A  Great  Amplifier! 


For  the  serious 
radio  operator! 

Engineered  and  built  right  here  in  Tennessee 
PARAGON  isTop-of-the-Line.  General  coverage 
receiver,  all  mode.  Full  Feature  Reliability! 

. For  saleable 

U/r   TRAnr      used  gear! 
If  t     IllMI/L     Call  for  free 

appraisal! 


TEN-TEC  MODEL  229-B 

2  KW  TUNER 

The  way  to  get  suberb 
performance  from  your 
equipment! 


TEN-TEC  CORSAIR  II 

The  only  full  featured  ham  transceiver  that  uses  a 
permeability  tuned  oscillator!  Full  of  unique 
features  and  reasonably  priced!  Call  Us  Today! 

1-800-238-6168 

WE  WILL  TRADE  FOR  GOOD,  USED 
HAM  GEAR.  CALL  US  TOLL-  FREE! 


MEMPHIS  AMATEUR  ELECTRONICS 


22  YEARS  IN  HAM  RADIO 

1465  WELLS  STATION  ROAD,  MEMPHIS,  TN  38108    Phone:  901-683-9125 


OPEN  9  TO  5 
CENTRAL  TIME 
SAT,  9  TO  12 
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20705  South  Western  Ave.,  Suite  104    Torrance,  CA  90501-      (213)618-8616 


2m/70cm  Dual  Band 
Mobile  Transceiver 


CIRCLE  67  ON  READER  SERVICE  CARD 


140mm  (W)  v  50mm  Mi  v  164mm 

"        1W1U'  tH)x6V|D1 
Smaliesi  Dual  Band 
Transceiver  Avalfable 


With  ALINCO's  advanced  engineering  and  technology,  the  ALD-24T  2m/70cm  Dual  Band  Mobile  Transceiver  is 
designed  to  be  the  ultimate  in  compact  size  with  an  impressive  array  of  features,  allowing  maximum  flexibility  in 


installation  and  ease  of  operation 

•  140-149.995  Mhz/440-450  Mhz 

•  CAP  and  MARS  compatible 

•  25  Watt  High  *-  5  Watt  Lower  Power 
both  bands 

•  21  Memory  Channels 

•  Dual  VFOs 
■  Large  LCD 


*  CTCSS  Encoder /Decoder  Standard 

*  16-Key  Autopatcn  Microphone 
with  Up/Down  Buttons 

*  Programmable  Band  Scan 

*  Memory  Scan  and  Memory  Lockout 
■  Ultra  Compact  &  Light  Weight 

*  Simple  to  Operate 


•  Programmable  Standard  and  Non-Standard 
Repeater  Offset 

*  Many  more  features,  see  your  Dealer! 

Also  available; 

25WATT  2m,  45  WATT  2m 

and25WATT450MHZ, 


. 


ALL  ALINCO  Products  carry  a  2*year  Factory  Warranty 
See  your  favorite  dealer,  listed  below,  for  full  details/ 
^— Alinco's  products  are  carried  by  these  fine  dealers^^— 


A-Tec  n    Sum***  CA 

Amaleui  A  Advance  Comni    Wilmington,  QE 

Amateur  Comni  ETC- r- San  Antonio,  TX 

a E5   Milwaukee.  Wl 
AES  Wksklllta.OH 

A£S  -  O'lando.  Ft 
AES  -  C l«*r»a!«r  F I 
AES  Las  Vegas  NV 

Austin  Amateur  Rao  10  Su p pJ y    A u at in  TX 
Bam/  Erec  1  ran  1 c  b    N  ew  Vorh  NY 
BurrjbflnJi  Amalour  Cent ef  -Wate flown,  SD 
Colorado  Cottim  Canter,  Denver,  CO 
Dataware  Amateur  Supply    N«r  Cut)*  DE 
Doc's Corwminieat^s  -  Rossvni*  GA 
El  Of*  gi  n*i  Electronics  -  Brownavtlle,  IK 
EEB    Viorma.  VA 
EGE.INO -Wood bridge.  V A 


EGtBiC    $*>em,NH 

Eftfifcaon  Communications   Chicago,  IL 

F4M  ErocUonrcs  -GroenarjofD,  NC 

Floyd  Electronics  -Com nsvlrle^  IL 

The  Ham  Station  -  Evansvlll*.  IN 

The  Ham  Hoi  -  Amariffo.  TX 

Hat*>  Radio- Mart  ram  CT 

H*n*y  Radio  -  Loa  Angelas.  CA 

Hirsch  Salts  Co.,  Wiiiiamavillt.  NY 

Hfl  Electronics-  Muskegan,  Ml 

HRQ- Anaheim,  CA 

HRO>  Atlanta,  G  A 

HRQ  -  Bufltrtfiania,  CA 

»RO-OaWioO.CA 

H!K>-Pfcotni*,AZ 

HRO  -  San  Di  ago,  CA 

HRG  VanNuys^A 


HSC    Sana  Clara.  CA 
HSC  ■  Sacramento.  CA 

HSC  Sgnnyyale.CA 
International  Radio  Systems-  Miami,  Ft 
Jun'a  Electronics  ■  Curver  City.  CA 
Kenrveay  Associates  ■  San  Antonio,  TX 
Kjl  Electronics  Cecar<jro*er*j 
Msdtson  Berenice  -  Houston,  TX 
Maryland  Radio  Center   Laurel.  MD 
Mam  phis  Amateur  Electronics  -  Memphis,  tN 
Mlcttlgan  Radio  -Ml  damans.  Ml 
>a)>oft  Consulting « Houston  TX 
Missouri  Radio  Center  -  Kansas  City,  HO 
N  e-G  Declro^K*-  M.am*.  FL 
Omn  Electronics  -  Laredo  TX 
Quemant  El ac Ironies-  San  Jose,  CA 
RF  E«!erprlsan,  Mem'field.  MM 


IR&LElecrrxmica-HaniiMoii  OK 
Reno  Radio- Rano,  NV 
Rlvends  1 1  Associates  -  Derrv,  NH 
Rogue  El  ac  ironic  I  ■  Southlnglon;  CT 
Rosens  Electronics  ■  Williamson,  YYV 
Roaa  Distributing  Co  -P*»*iofl.iD 
Satellite  Dry.  Minneapolis  MN 
TeKkffli  Electronic  Comm  ■  Littleton  MA 
TejcseComm  Canter -Houalon.TX 
Tdkh«  Towers  *  Plaho,  TX 
VHP  Communications  -Jamestown.  NY 
Wfttiarrt Radio Sale*. CoMA*  HQ 
CANADA: 

Canadian  Df&lributor 

Texpro  Sales  Inc.  -  Burlington,  Ontario 
(416)332-5944 


Advanced  Multi-Torque 
Antenna  Rotator 


Wind 
Surface 
Load  Awm 


MKJW&PE        MH3Q0E 


1Ufe* 

ifisq* 

SKSqFi 

7iiMt 

?l  iScFT 

miSan 

lUNtt 

JttSqFi 

*?  TSSqFi 

4UW 

SOOSgR 

23«TSqFt 

Tti#  rotator  frame 
can  house  up  to  4 
motors  to 

increase  torque 
and  load  capac- 
ity. 


MB-750  pe 


Each  motor  «  equipped  with  a  Super  Wedge  and  Clutch  brake  system  [Slip  clutch 
type)  mat  works  inoeperKlemly  from  the  mam  frame  gear  train  and  protects  the  rota- 
tor mechanism  from  excessive  tofque. 

Low  voltage  (24VAC)  moto/s, .  ,low*cos1  6-wlre  control  cable, ,  .can  5e  installed  on 
the  same  base  as  a  TEXEX  unit 


DAIWA 


DAIWA 

Electronics  Corporation 

1842BWest  169th  St.  ■  Garden  a,  CA  90247 
(213)  538-1043  ■  FAX  (213)  538-1096 


Specifications  subject  to  change  wtwoui  notice  •  AH  moae+s  and  types  not  rspresemed. 
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Rrhe  XP-706-US 

Multiband 
v-Ante 


In  the  final 
analysis  quali 
less  expensive 


The  unique  design  of  the  XP-706-US  antenna  system  gives  you  MONOBAND  PER 
FORMANCE  in  a  Muluband  beam  The  antenna  USES  SO  TRAPS  of  loading  coils  that 
rob  power  end  limit  bandwidth  Somrrter  Antennas  use  the  FULL  surface  area  of  thr 
elements  on  ALL  bands. 

Our  commitment  to  use  only  The  finest  male  rials  insures  that  ytiur  investment  will  la  si 
for  years,  Our  systrm  uses  n  [louble  rectangular  boom,  CAST  aluminum  elemenl 
mounting  h rackets,  all  stainless  hardware  and  a  high  power  bat  tin 

Monoband  performance  on  a  Mulubend  beam  is  yours  when  you  move  up  lo  Soman- r 
the  Jast  beam  you  11  have  to  buy  We  believe  Sommer  ts  your  best  antenna  value  when 
compared  to  the  construction  and  performance  of  other  multi  and  monoband  antenna 
systems, 


H  J.  Thaller  Corn. 
P.O.  Box  5369 

Spartanburg,  SC  29304 
(803)  576-5566 
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FELLOW  RADIO  AMATEURS, 

You've  discovered  the  greatest  hobby  in  the  world.  And  73  Amateur  Radio  captures  the  excitement  of  amateur 
radio  like  no  other  ham  magazine  in  print  today .  With  73  m  you*!!,  havefim  discovering  the  thrills  of  this  great  hobby. 
And  while  you're  at  il.  you'll  also  learn  more  about  ham  radio 

Don't  take  the  risk  of  missing  out  on  atl  73  has  to  offer.  You  can  have  your  issue  of  73  delivered  to  your  home 
every  month  for  just  SI  9.97  \\2  issues)— that's  43%  off  the  cover  price! 

And  with  every  paid  subscription  we'll  send  you  a  FREE  GIFT:  a  great  looking  73  baseball  cap. 

A  home  delivered  copy  of  73  means  you'll  never  miss  out  on  these  tremendously  popular 
monthly  columns: 
•Construction  projects:  The  most  homebrew  projects  anywhere . 
•Product  reviews:  Bclly-to-belly  matchups  of  new  gear. 
•Aerial  View:  Everything  you  II  ever  want  to  know  about  antennas. 
•QRPi  For  low  power  aficionados. 
■        -WEATHERS ATS:  Get  the  latest  fax  on  the  weather, 
•  Never  Say  Die:  And  you  bet  I  won't, 

•73  International;  73  Amateur  Radio  is  the  only  ham  magazine 
with  monthly  news  from  every  corner  of  the  world. 


want  to  receive  my  cop)  of  73  Amateur  Radio  at  home 
every  month.  Please  start  my  subscription  immediately 
1  year  i  12  issues  J  for  $  19.97  and  a  FREE  73  BASEBALL  CAP!* 


□YES!  I 


SUBSCRIBE  TOD  A  Y. 

And  remember— with  every  paid  subscription 
order,  you'll  receive  a  FREE  73  BASEBALL 
CAP,  and  SAVE  43%  OFF  THE  COVER  PRICE! 


Address 

City. 

1  D  Bill  Me 
Account  ft. 

DMC 


State 


Zip 


D  Check  Enclosed 


G  Charge  my  credit  card 


I 


DVisa 


O  Ame* 


Exp.  Date 


Signature 


Offer  vaJhJ  for  j  limited  lime  only  Canadian  audi  foreign  surface  orders  S2 7  per  year  (12  issues)  U  ,S  fundi 

PteaMf  »l  Urn  4  ft  *  ecis  for  deliver?  of  fir**  m*K   #F«e  gifts  uz  *cr«  to  pucjl  wjbseriben  oa&y. 

Mull  (  utipoit  to:  7J  Amateur  fiadio  ,  P.O.  Box  951,  1- iirmingctiilr,  NY  t  I7J7-9&31  7856BC   I 
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New  PK-232  Breakthrough 


Six  Digital  Modes  -  Including  Weather  FAX 


1900  25F£S?  3&H-4      QL052  17831  SC24N 


A  new  software  enhancement 
makes  the  AEA  PK-232  the  only 
amateur  data  controller  to  offer 
six  transmit/receive  modes  in  a 
single  unit. 


*  Morse  Code 

*  Baudot  (RTTY) 

*  ASCII 

*  AMTOR 

*  Packet 

*  Weather  FAX 


Mo**  P*232 


tm»     «F     >«*•*     *** 


i  m 


MO  ■"*** 


aoot 


STATUS 


*■*  ■■•  ^     AMATEUR  NET 
$379.95  AEA  RETAIL 


PAKHATT  232 


Your  home  computer  (or  even  a  simple  terminal) 
can  be  used  for  radio  data  communication  in  six 
different  modes.  Any  RS-232  compatible  com- 
puter or  terminal  can  be  connected  directly  to  the 
PK-232,  which  interfaces  with  your  transceiver. 
The  only  program  needed  is  a  simple  terminal  pro- 
gram, like  those  used  with  telephone  modems, 
allowing  the  computer  to  be  used  as  a  data  ter- 
minal. All  signal  processing,  protocol,  and 
decoding  software  is  in  ROM  in  the  PK-232, 

The  PK-232  also  includes  a  no  compromise 
VHF/HF/CW  modem  with  an  eight  pole  bandpass 
filter,  four  pole  discriminator,  and  5  pole  post 
detection  low  pass  filter.  Experienced  HF 
Packeteers  are  reporting  the  PK-232  to  have  the 
best  Packet  modem  available. 

Operation  of  the  PK-232  is  a  breeze,  with 
twenty-one  front  panel   indicators  for  constant 


status  and  mode  indication.  The  240  page  manual 
includes  a  "quick  start"  section  for  easy  connec- 
tion and  complete  documentation  including 
schematics.  Two  identical  back  panel  radio  ports 
mean  either  your  VHF  or  HF  radio  can  be  selected 
with  a  front  panel  switch.  Other  back  panel  con- 
nections include  external  modem  disconnect, 
FSK  and  Scope  Outputs,  CW  keying  jacks,  and 
RS-232  terminal  interface. 

The  RS-232  connector  is  also  used  for  attaching 
any  Epson  graphics  compatible  parallel  printer  for 
printing  Weather  Fax.  Weather  maps  and  satellite 
photos,  like  the  one  in  this  ad,  can  be  printed  in 
your  shack. 

Contact  your  local  AEA  dealer  today  for  more 
information  about  the  one  unit  that  gives  you  six 
modes  for  one  low  price,  the  PK-232, 


Brings  you  the  Breakthrough 


2006-1 96th  St.  SW 

Lynn  wood,  WA  98036 
(206)  775-7373 
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uniden 

CB  Radios  & 

Scanners 

Communications  Electronics^ 

the  world's  largest  distributor  of  radio 
scanners,  introduces  new  models  of 
CBf  radar  detectors  and  scanners. 

NEW!  Bearcat?  760XLT-SA3 

List  price  S499.95/CE  price  S279.95/5PECIAL 
12-Bmndi  lOO  Channel  •  Crystal****  a  AC/DC 

Frequency  range;  29-54,  Hfi-f  74. 406-5  J  2. 806-958  MHz 
EMciudea  82 33875-849  0 125  andSflS  9875  894.01 25  Mht 
The  Bearcat  760XLT  has  100  prog  ra  mm  able  Chan- 
nels organized  as  five  channel  banks  for  easy  use, 
and  1 2  bands  of  coverage  including  the  800  MHz. 
band.  You  also  get  automatic  scanning  of  prepro- 
grammed aircraft*  police,  marine,  and  emergency 
services.  It  also  includes  Weather  Search,  Priority, 
Squelch,  Lockout  and  Delay.  It  has  automatic  and 
manual  band  search  to  find  new  active  frequencies 
in  other  areas  of  the  radio  spectrum.  The  Searcaf 
760XLT  mounts  neatly  under  the  dash  and  con- 
nects directly  to  fuse  block  or  battery.  The  unit  also 
has  an  AC  adaptor,  flip  down  stand  and  telescopic 
antenna  for  desk  top  use,  6*5/16  W  x  1  % "  H  k7%" 
D.  Model  BC580XLT-SA  is  a  Sim  iter  werakm  without 
the  800  MHz.  band  for  only  $219.95. 


BC  760XLT 


Regency^  TS2-SA 

st  price  S499  95/CE  price  1309.95/ SPECIAL 
12-Band,  75  Channal  •  Crystalless  *  AC/DC 

Frequency  range;  29- 54,  J 18- 1 75. 406-5 f  2, 806-950  MHz 
The  Regency  TS2  scanner  lets  you  monitor 
Military,  Space  Satellites,  Government,  Railroad, 
Justice  Department,  State  Department,  Fish  & 
Game,  Immigration,  Marine,  Police  and  Fire  Depart- 
ments, Aeronautical  AM  band.  Paramedics,  Am- 
ateur Radio,  plus  thousands  of  other  radio  fre- 
quencies most  scanners  cant  pick  up.  The  Regency 
TS2  features  new  40  channel  per  second  Turbo 
Scan*  so  you  wont  miss  any  of  the  action.  Model 
TSt  -SA  is  a  35  channel  version  of  this  radio  without 
the  800  MHz.  band  and  costs  only  $239.95. 

Regency9  RH256B-SA 

List  price  $799. 95/CE  price  S329.95/SPECIAL 
IB  Channel  •  25  Watt  Transceivar  •  Priority 

The  Regency  RH256B  is  a  sixteen-channef  VH  F  tand 
mobile  transceiver  designed  1o  cover  any  frequency 
between  150  to  162  MHz,  Since  this  radio  \s 
synthesized,  no  expensive  crystals  are  needed  to 
store  up  to  1 6  frequencies  without  battery  backup. 
AH  radios  come  with  CTCSS  tone  and  scanning 
capabilities.  A  monitor  and  night/day  switch  is  also 
standard.  This  transceiver  even  has  a  priority  func- 
tion. The  RH256  makes  an  ideal  radio  for  any  police 
or  fire  department  volunteer  because  of  its  low  cost 
and  high  performance.  A  60  Watt  VHP  150-162 
MHz.  version  called  the  RH606B-SA  is  available 
for  $429.95.  A  UHF  T  5  watt,  1 0  channel  version  of 
this  radio  called  the  RU150B-SA  is  also  available 
and  covers  450-482  MHz.  but  the  cost  is  $41995 

SALE  Bearcat®  100XL-SA 

List  price  S34&95/CE  price  S1  59.95/CLOSEOUT 
9- Bend,  10  Channel  *  Priority  *  Bean  Delay 
Search  *  Limit  •  Hold  •  Lockout  e  AC/ DC 
frequency  range  30-50.  JtB- 1  T4t  406-512  MHz- 
Uniden  has  authorized  CEI  to  ctoseout  the  famous 
Bearcat  100XL  to  make  room  for  new  models.  This 
scanner  has  a  full  1 6  channels  with  frequency  coverage 
that  includes  all  public  service  bands  Wow...  what  a 
scanner'  Included  in  our  low  CE  price  is  a  sturdy 
carrying  case,  earphone,  battery  charger/ AC  adapter, 
six  AA  n*-cad  batteries  and  flexible  antenna-  Since  this 
is  a  special  doseout  price  on  our  last  200  pieces,  you 
must  Ofder your  8 earcaf  today  to  take  advantage  of  this 
excellent  scanner  opportunity 


•  * •  Uniden  CB  Radios    *  •  • 

Die  Uniden  line  of  Citizens  Band  Radio  transceivers  is 
sty  ted  to  compliment  other  mobile  audio  equipment. 
Uniden  CB  radios  are  so  reliable  that  they  have  a  two 
year  limited  warranty.  From  the  feature  packed  PRO 
540e  to  the  31  Oe  handheld,  there  is  no  better  Citizens 
Band  radio  on  the  market  today, 

PRO3l0£-SAUrvdefi40Cri  Portable/ Mobile  CB  $65  95 
PRO33OE-SAU/n0en4OCri  Remote  mount  CB  $109  95 
NINJA-SA  PRO310E  with  recfvargeaWe battery  pac^*99  95 
fr  1  OSAl„2VAANf-cad  battery  for  Ninjalaettf  101  $20  95 
KAftATE-SA  Untden  40  channel  rescue  radio      .     S69  95 

PROSl  0E-5A  Untden  40  channel  CB  Mobile $49  95 

PRO520E  SA  Untden  40  channel  CB  Mobile  $59,95 

PHO540E-SA  l/ntden  40  channel  CB  Mobile.  . .  $119.95 
PROMO  E-S  A  (Jn  rden  40  oh  a  nn  et  SS  B  C  B  Mobil  e  .  S 1 59. 35 
PH071  OE-SA  Uniden  40  channel  CB  Base  .  _ .  S 1 1  9  95 
PROBiOE-SAUrtFtfen40  Channel  SSBCB  Base       $179  95 

*  •  +  Uniden  Radar  Detectors*  *  • 

Buy  the  finest  Untden  radar  detectors  from  CEI  today 

RD7-SA  Uniden  visor  mount  radar  detector $7  09  95 

RDB-SA  untden  'Passport'  size  radar  detector  $  1 29  95 
R06XL-SA  Uniden  "micro"  size  fader  detector  . .  $  1 59.95 

RD25-SA  Uniden  visor  mount  radar  detector 559,95 

HD500-SA  Uniden  visor  mount  radar  detector —  ,  $79.95 

NEW!  Bearcat®  200XLT-SA 

List  price  $509  95/CE  price  $299.95 
12- Band,  200  Channel  •  800  MHz.  Handheld 
Search  e  Limit  •  Hold  •  Priority  e  Lockout 
Frequency  range  29-54r  1 1B-}  74,  406-512.  806  956  MM*. 
Excludes  82398  75-8*9.01 2$  and 8B8M75-894.Q 1 25  MHz. 

The  dearest  200XLT  sets  a  new  standard  for  hand- 
held scanners  in  performance  and  dependability. 
This  full  featured  unit  has  200  programmable 
channels  with  20  scanning  banks  and  12  band 
coverage.  If  you  want  a  very  similar  model  without 
the  800  MHz  band  and  100  channels,  order  the 
BC  1 0OXLPSA3  foronfy  $i  99.95, 1 nclodes antenna, 
carrying  case  with  belt  loop,  ni-cad  battery  pack, 
AC  adapter  and  earphone  Order  your  scanner  now. 

Bearcat*  800XLT-SA 

List  price  S549.95/CE  price  $259. 95/SPECIAL 
12- Band,  40  Channal  a  Ho- crystal  scanner 
Priority  control  a  Search/ Scan  a  AC/ DC 

Bands:  29-54,  1 18-1  74.  406-5  12.  806-912  MHz. 
The  Uniden  800  XLT  receives 40  channels  in  two  banks. 
Scans  1 5  channels  per  second  Sire  SW  x  4%" *  1 2%/* 
\l  you  do  not  need  the  300  MHz:  band,  a  similar  mode* 
called  the  BC  210XLT  SA  is  available  tor  $19695. 

Bearcat®  145XL-SA 

List  price$  189.95/CE  price  S98.95/SPECIAL 
1Q-Bandf  1B  Channel  •  No- crystal  scanner 
Priority  control  a  Warn  that  search  »  AC/ DC 
Bands:  29-54,  f  36-7 74.  406-512  MHz. 
The  Bearcat  145 XL  Is  a  16  channel,  programmable 
scanner  coven  ng  ten  frequency  bands  The  unit  features 
a  built-in  delay  function  that  adds  a  three  second  delay 
on  all  channels  to  prevent  missed  transmissions. 

Bearcat®  175XLSA 

List  price S279.95/CE  price $1 56.95/SPEC1AL 
it -Band,  16  Channel  *  Weather  Search 
Priority  control  •  Search/Scan  a  AC/ DC 
Bands  29-54.  f  18-174.  406-512  MHz. 
The  Bearcat  1 75 XL  has  an  automatic  search  feature  to 
locate  new  frequencies.  Priority;  lock  out  delay  and 
scan  speed  are  ail  included 

Regency413  Informant"  Scanners 

Frequency  coverage:  35-54, 136-174  40$~512  MHz 
The  new  Regency  Informant  scanners  cover  virtu- 
ally alt  the  standard  police,  fire,  emergency  and 
weather  frequencies.  These  special  scanners  are 
preprogrammed  by  state  in  the  units  memory  Just 
pick  a  state  and  a  category,  The  Informant  does  the 
rest  AH  Informant  radios  have  a  feature  called 
Turbo  Scan"  to  scan  up  to  40  channels  per  second. 
The  INF1-SA3  is  ideal  tor  truckers  and  is  only 
$  1 79.95,  The  new  INF2-SA3  is  a  deluxe  model  and 
has  ham  radio,  a  weather  alert  and  other  exciting 
features  built  In  for  only  $219.95.  For  base  station 
use,  the  INF5-SA3  is  onry  $129.95  and  lor  those 
who  can  afford  trie  best.  She  I NF3-SA3  at  S 1 49  95,  is 
a  st ate- of- the* art  receiver  that  spells  out  what 
service  you're  hstming  to  such  as  Military,  Airphone. 
Paging,  State  Police,  Coast  Guard  or  Press, 

Regency®  HX1500-SA 

List  price  $369, 95/CE  price  $179.95/SPECIAL 
11 -Band,  95  Channal  a  Handheld/ Portable 
Search  •  lockout  •  Priority  e  Bank  Select 
SldelH  liquid  crystal  display  e  EARQM  atamory 

Direct  Channel  Access  Feature  •  Scan  delay 

Bands  29-54.  tl9-l3&  t44t74.  4Q8-42Q,  440-512  MHz. 

The  new  handheld  Regency  HX1S00  scanner  is 
fully  keyboard  programmable  for  the  ultimate  in 
versatility,  You  can  scan  up  to  65  channels  at  the 
same  time  including  the  AM  aircraft  band.  The  LCD 
display  is  even  sidelit  for  night  use.  Includes  belt 
clip,  flexible  antenna  and  earphone.  Operates  on  8 
1 .2  Vott  rechargeable  Ni-cad  batteries  (not  included) 
Be  sure  to  order  batteries  and  battery  charger  from 
the  accessory  list  in  ttiis  ad. 


•  #  *  Uniden  Cordless  Phone*  *+* 

A  major  consumer  magazine  did  a  comparison  study  on 
cordless  phones.  The  check  points  included  clarity. 
efficiency  and  price.  Untden  was  rated  best  buy. 

XE300-SA  Untden  Cordless  Phone $69  95 

XE500-SA  Uniden  Cordless  Phone  with  paging  .  S&4.95 
XE70O-SA  Untden  Cordless Phone  wiih  speaker       $1 14  95 

it  it  it  Em  land  ad  Warranty  Program  it  it  it 

\t  you  purchase  a  scanner.  CB  radar  detector  or  cordless 
phone  Item  any  store  in  the  US.  or  Canada  within  the  Last  30 
days,  you  can  gel  up  to  three  years  of  extended  warranty 
service  from  Warra  ntacn  This  service  e*iensi  on  plan  begins 
alter  the  manufacturer's  warranty  expires  Warrantech  will 
perform  all  necessary  labor  and  will  not  charge  For  return 
shipping  Extended  warranties  are  non-refundable  and  apply 
On  ly  to  t  he  or  ig  i  na  \  pu  rch  aser .  A  two  yea  r  e  tfended  wa  rranty  oh 
a  mobile  or  basescanner  is  $29.99  and  three  years  is  $39  99 
For  handheld  scanners.  2  years  is  S59  99  and  3  years  it 
$7999-  For  radar  detectors,  two  years  is  £29  99  For  CB 
radios,  2  years  is  $39  99  For  cordless  phones,  3  years  a 
$  J4  99   Order  your  warranty  for  your  merchandise  today 

OTHER  RADIO*  AMD  ACCESSORIES 

BC  55XL-5A  deercaf  TO  channel  scanner.  Si  14,95 

BC  70 XLT- S A  Be&rcat  20  channel  scanner 1169.95 

R1090-SA  Regency  AS  ch.  Scanner.  CtOSEOUT  51 19  95 
Z60-SA  Regency  60  Ch.  scanner  .  CLOSEOUT  St  29,95 
UC1 02-SAtfepency  VHF  2  ch  1  Watt  Irqnsceiver  $117.95 
B  PS5-  S A  Regency  1 6  am  p  t eg  power  au  ppjy  S 1 6  9  9  5 
MA549-SA Orocnncharger  forHXl  200  &  HX1 500  .  $84.95 
MA51B-SA  Wall  charger  tor  HX1 500  scanner  $14  95 

MA553-SA  Carrying  case  for  HX1  5O0  scanner  Si  995 
MA257-SA  Cigarette  lighter  cord  forHXl  2/  15O0  $19  95 
M  A9 1  7  ■  SA  NhCad  battery  pac  ft  tor  H  %  1 000/ 1 200  534.95 
BP205  NHCad  battery  pack  tor  BC200/BC100XLT. . .  $49.95 
B-B-SA  1 .2  V  AA  Ni-Cad  batteries  [set  of  eight!  *  1 7,95 
FB-E-BA  Frequency  Directory  for  Eastern  USA.  $14. 95 
FB-W-SA  Frequency  Directory  tot  Weslern  USA  S 1 4.95 
A$D-SA  Air  Scan  Directory    .  $14  95 

SRF-SA  Survival  Radio  Frequency  directory  S 14  95 

TSG-SA"TopSecter  Registry  dt  US  Govt  Freq  .  $14.95 
TIC-SA  Techniques  for  Intercepting  Comm  S 1 4  95 

RRF-SA  Railroad  frequency  directory  ...  $1495 

E  EC-  S  A  E  mbassy  &  Espionage  Com  m  u  n  icat  ions  $14  95 
CIE-SACovenlnielUgenct,  Elect.  Eavesdropping  $14.95 
MFF-SA  Midwest  Federal  Frequency  directory  —  $1 4.95 
AOO-SA  Magnet  mount  mo  site  scanner  antenna     .  $35.95 

A70-SA  Base  station  scanner  antenna. $35. 95 

USAMMSA  Mag  mount  VHF  ant  w/  12  cable  S3  9  95 

USAK-SA  V  hole  rnounl  VHF  put  wf  !  7  cable  .  S3 5  95 
USAK4SO-SA^  note  mount  UHF  ant  w/  17"  catoie  .$35.95 
Add  $3  00  shipping  tor  all  eccessone*  ordered  al  trie  same  time 
Add  $7.00  shipping  per  radio  and  S3  00  per  antenna- 

BUY  WITH  CONFIDENCE 

To  gar  the  tastast  delivery  from  CEof  any  scanner, 
send  or  phone  your  order  directly  to  our  Scanner 
Distribution  Center*  Michigan  residents  please  add  4% 
sales  tax  or  supply  your  tax  I  D.  number  Written  pur- 
chase orders  are  accepted  from  approved  government 
agencies  and  most  well  rated  firms  at  a  10%  surcharge 
for  net  10  billing.  At  I  sates  are  subject  to  availability, 
acceptance  and  verification.  All  sales  on  accessories 
are  final  Prices,  terms  and  specifications  are  subject  to 
change  without  notice  All  prices  are  m  U  S  dollars.  Out 
of  st  oc  k  item  s  wi  1 1  be  p  laced  on  bac  korde  r  automat  really 
unless  CE  is  instructed  differently.  A  $5,00  additional 
handling  tee  will  be  charged  for  all  orders  with  a 
merchandise  total  under  $50. 00.  Shipments  are  FOB 
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Contributions  to  Hamsats 


by  Robert  J,  Diersing,  N5AHD 


UoSAT-OSCAR-9  was  launched  in 
October  198]  followed  by  UoSAT- 
OSCAR- It  in  March  1984.  The  spacecraft 
are  frequently  called  UoSAT- 1  and  UoSAT~2. 
respectively .  Both  were  designed  and 
constructed  by  the  Department  of  Electrical 
Engineering  at  the  University  of  Surrey, 
Fngland. 

A  Breed  Apart 

These  spacecraft  are  different  from  other 
amateur  radio  satellites  in  that  they  carry  no 
transponders  for  general  communications 
use.  Instead,  they  carry  various  scientific 
and  spacecraft  systems  experiments.  Some 
experiments  arc  dedicated  to  gathering  data 
of  interest  in  scientific  research,  while  other 
experiments  serve  to  gather  data  related  io  the 
implementation  of  future  spacecraft  control 
s\  stems.  Of  particular  interest  are  those  sys- 
tems that  are  low  in  cost  and  yet  reliable  in  the 
space  environment. 

One  of  the  primary  objectives  for  the 


UoSAT  program  has  been  io  stimulate  a 
greater  degree  of  interest  in  space  sciences 
among  schools,  colleges,  and  universities  by 
enabling  active  participation.  This  goal  h 
been  realized  to  a  greater  degree  in  countries 
other  than  the  United  States.  Perhaps  one 
reason  USUoSAT  experimentation  has  been 
slow  to  develop  is  the  apparentthe  lack  of 
publicity  about  the  satellites. 

!  have  followed  the  operation  of  UoSAT- 1 
and  UoSAT-2  since  they  were  launched. 
Monitoring  the  UoSATs  is  done  from  both 
my  home  and  the  Corpus  Christi  State  Uni- 
versity Advanced  Microcomputer  Labora- 
tory. Fully  automated  tracking  and  data 
collection  stations  have  been  developed  and 
arc  in  operation  at  the  both  stations.  The 
details  of  these  systems  have  been  pub- 
lished in  a  number  of  amateur  satellite 
related  publications. 

UoSAT  Data 

For  UoSAT- 1  there  are  four  different 
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Figure  I  A.  VoSAT-1  Standard  Telemetry  Frames. 


data  types  that  transmitted  as  plain  tcxt-the 
onboard  computer  status,  bulletins,  standard 
sixty  channel  telemetry  frames,  and  whole- 
orbit  telcmetry.Two  examples  of  these  four 
data  types  can  be  seen  in  Figures  1 A  and  B. 
Both  the  sixty-channel  telemetry  frames  and 
the  whole-orbit  tctcmetrv  will  be  discussed  in 
detail  later. 

UoSAT-2  transmits  these  same  four  types 
plus  one  other-the  Digital  Communications 
Experiment  (DCE)  message  headers.  This 
experiment  is  very  important,  because  it 
demonstrates  the  feasibility  of  siore-and-for- 
ward  packet  message  systems  using  low-cost 
.tellites.  Samples  of  data  captured  from  the 
UoSAT-2  downlink  can  be  found  in  Figures 
2A  and  B.  During  a  pass  with  a  reasonable 

visibility  time,  all  of 

1     the  different  data 

types  will  be  ob- 
served, 

UoSAT- 1  some 
times  transmits  pre- 
viously stored  im- 
ages taken  by  a 
coupled-charge 
device  (CCD)  im- 
ager. When  CCD 
images  are  trans- 
mitted, a  syn- 
chronous transmis- 
sion format  is  used 
on  the  downlink 
raiher  than  the  usual 
as y  nc h ron ou s  fo r - 
mat.  The  latter  is 
much  easier  to  han 
die  on  commonly 
available  personal 
Figure  IB.  UoSAT-I  Whole-     computer  equip- 

Orbit  Telemetry.  meni. 
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Table  L  UoSATOSCAR-9  telemetry  channel  calibration  equations. 


UoSAT-2  also  transmits  CCD  images  from 
time  to  time,  and  asynchronous  transmission 
is  used,  hut  it  is  at  4800  bps  on  the  70  cm 
downlink  rather  than  the  usual  2m  downlink. 
The  times  scheduled  for  CCD  transmissions 
appear  in  the  weekly  bulletins  from  the  space- 
craft. 

Equipment  Required 

Most  of  the  time  UoSAT-I  and  UoSAT-2 
transmit  on  145.825  MHz  FM  +/-  Dop- 
pler  During  a  pass  where  the  elevation  of  the 
satellite  in  the  sky  is  high  enough  with  respect 
to  the  listener,  the  UoSATs  can  be  heard 
using  a  two  meter  hand-held  unit.  However, 
for  consistent  results  some  type  of  outside 
antenna  should  be  used.  Of  course  the  opti- 
mum situation  would  be  some  type  of  gain 
antenna  which  can  track  the  satellite. 

Data  Capture  and  Analysis 

For  any  practi- 
cal analysis  and 
use  of  the  data 
transmitted  by 
UoSAT,  it  must 
be  somehow  cap- 
tured and  pro- 
cessed by  compui- 
er.  This  may 
sound  complicat- 
ed, but  there  are 
actually  several 


alternatives.  First, 
the  audio  from  the 
two  meter  FM  re- 
ceiver may  be  fed  to  a 
Bel  1-202  modem  and 
the  modem  connect- 
ed to  a  CRT  or  hard- 
copy  terminal.  Sec- 
ond, the  received 
audio  could  be  tape 
recorded  and  the  de- 
modulation and  pro- 
cessing deferred  until 
later.  Third,  and 
probably  the  most  de- 
sirable, the  modem 
could  be  hooked  to 
some  type  of  person- 
al computer  where 
the  data  would  be  cap- 
tured in  memory  and 
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7: 
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74 
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Control 
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7S 
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77 
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70 
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7t 
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8it-4 

Bit-4 

to 

Space    Oust 
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fll 
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82 
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83 
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65 
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H 
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ait-io 

Bit-10 

07 
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Bit-9 

OR 

180  2  TLA   Port 

Bi*-& 

Bit-B 

89 

I  SO  2   TUi  Port 

»lt-7 

a  1 1*7 

90 

1B0  2   TLtt  Port 

Bit-6 

Uit-6 

91 

1802    TLH    Port 

Tilt-5 

Bit-5 

92 

100  2   TLtt  Pert 

BU-* 

Qlt-4 

91 

1802   T1.H   Fort 

Blt-3 

Blt-1 

94 

100  2    TUM    Port 

Bit-2 

Blt-2 

95 

1002  TLK  Port 

Blt-1 

Blt-1 

96 

1802  TIM  Port    ,LSBJ 

8it-0 

Blt-0 

Table  2.  UoSA  T- OSCAR- 1 J  spacecraft  systems  status  points. 
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Figure  2 A,  UoSAT-2  Standard  Telemetry  Frames. 


Figure  2B.  UoSAT-2  DCE  Message  Headers. 
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Channel 

Hn.ia.JE  ement 

Calibration   Equation 

„„f.F.,. 

-—    -      -     --T ________ —  —  ___ 

00 

Solar   Array  Cutmnt    -V 

1.9    ■     (516-N]    ISA 

01 

Nav.    Hagnetoneter    X-A»is 

Q.1465M-68    uT 

112 

Nav.    Magnetometer     r-A*i  = 

0.152JN-69.3   UT 

03 

(Uv.    Hag  net  (Meter     i-*ns 

Q.1507M-69    at 

04 

Sun   Sensor   Ma,    L 

os 

Sun   Sensor    Mo.    2 

H 

Sun    Senior   No.    3 

07 

Sun   £et**«*    Ha.    4 

08 

Sun   Sensor    No*    5 

09 

.  I    Sensot    Wo«    6 

id 

So la i    At iay    Current    «Y 

1.9    •     (516-«)    ISA 

u 

Wdv.     Hd.:]rv/Lumtitt'r      (Winy)    Tetttp. 

(U0-NI/J»45    Deorn^s    C 

12 

Horizon    Banaor 

U 

Spare 

14 

bCe  ft  .in  unit   Current 

{11-70,  4) /6- 7   BA 

is 

DCE   CPU    Cutttflt 

Iit-ia7*n/2.a  *A 

it 

EKTE  GMfM   Current 

IN-lZl.  D/3.1    HA 

17 

F*c  =  t    T?^jwuti;r*    *X 

1460-N}    5   Degrees  C 

18 

Facet   Teoper ature   •  ¥ 

(4S0-H1/5   Degrees   C 

19 

Facet  Temperature    *J 

UB0-S)    5   Degree*  C 

20 

Solar    Array   Cutient    -» 

1.4   *    <516-m    mA 

21 

*lflv  Liw  Current 

0.9711   *A 

22 

POI  Voltage   *10V 

0.01 5H    Volts 

2J 

U/W  Logic  Current   t5V 

D.  14N    mA     {N    <=■    500] 

24 

F/W  Geigcn    Current    »UV 

0.2  LN    mA 

25 

P/W   Elec,    Bp-    Curtprt    +  1GV 

Q.B96H    fllA 

26 

F/W  BleC    sp.    Current    -1DV 

0.093s   RA 

27 

Facet  Temperature   -M 

I4SEHN1./5   Degrees  C 

28 

Facet  Teaperatute   -* 

1400-11}  /5   Degrees  C 

Z) 

Facet  Temperature 

(4iO-*J/5   Dear***  C 

10 

Solar   Array  Current    +i 

1.4   •    (516-141    SLA 

31 

-10V   l*tn»    Cgrrent 

0.4BN    *A 

32 

PC*  Vol  tag*   -1UV 

0.J36X    Volts 

13 

1602  Computer  Cut  rent   *I0V 

0.21tl    «A 

14 

Digltalker    Current    +  5V 

D.13H    mA     (N    t-    500} 

15 

145   MHr   Beacon   Power 

42.5N    •    275)    i*U    (N    >    200/ 

16 

L45  MHi  Besaon   Currant 

■0  .  %  2  N    ft  A 

11 

14  5   MHi    Beacon   TeittpTature 

(4S0-NJ/5  Degrees  C 

ifl 

Coditand   Decoder    temper  at  lire  +Y 

(460-M)/5  Degree*  C 

35 

Teienetr y   System  "Trap.    +K 

I480-* t /5   Degrees   t 

40 

Solar   Array  Voltage  *10V 

{0. 1H- 51. 6 1    Volt* 

41 

*5V   Line   Cwrccnt 

0.9731   mA 

42 

POi  Voltage   +5V 

0.00641*  Volts 

43 

05R  Current    *5v 

0,2m   *A    (R    O    5001 

44 

Ccmunand   Receiver    Cur  rent 

0.92H  mA 

45 

435  Hifx    Beacon    Power 

|2.5H-2[rt)    mW    fPf    >    175) 

If 

435   Hlit   HeaCon  Cuitcnt 

0.44N    HA 

17 

435  HUz   beacon  Temperature 

(480-14)/*)    Degcees    C 

19 

P/W  Temp feature   -X 

(400-H)/!i  Degrees  C 

49 

UCH   Temperature  -y 

E.480-N}/5   Oegree*  C 

50 

Battery   Cttai ge/Dt acnarge   Current 

a.aitf-51  )t    mA 

51 

*14V  Line  Current 

58  mA 

52 

Battery  Voltage  +14 V 

0.2 114  Volts 

53 

Battery   Cell    Volts  Mas 

54 

Tvlemetry  System  Current  -+10V 

0.02S   *A 

55 

2.4   GHi   Beacon   Power 

((B*50|'>*::     *BD    mkl 

56 

2,4  ghz  Beacon  Current 

:.«5«  mA 

5? 

Battel  y    Temperature 

(4  90-74  ?  /n   Degree*  C 

50 

2.4  GHz  Beacon  Temper  a tu re 

(480-4) /3   Degrees  C 

5  9 

CC0  taaget     rvjnpec  jt  m  >■ 

HBO-nj/5  Degrees  c 

60 

Status   Points   01  - 

6L 

Status   Points    11-24 

62 

Status   Points   25-16 

63 

-atus   Points   17*46 

64 

Status   Points   49-60 

65 

GtatUS    Points    (1-72 

66 

Statu*   Points   71-61 

67 

fcfcatlts    points   65-96 

M 

Spar  e 

69 

Spare 

Table  3.  UgSAT-OSCAR-  1 1  telemetry  ctuiitnet  calibration  ttfuatkms. 


later  saved  on  disk.  Data  capture  programs 
for  the  IBM  PC  and  compatibles  are  available 
from  the  AMSAT-NA  Software  Exchange 
andAMSAT-UK. 

A  little  more  discussion  on  modems  is  re- 
quired. A  Bell  type  202  modem  is  required 
for  demodulation  of  UoSAT  transmissions. 
A  Bell -2 12A  modem  will  not  work.  Modems 
such  as  the  Hayes  Smartmodem  1200  are 
Bell -2 1 2  type  modems  and  cannot  be  used  for 
demodulating  UoSAT  transmissions,  The 
differences  lie  in  the  tone  frequencies  and  [he 
type  of  modulation  used. 

Bcll-202  modems  can  sometimes  be  found 
at  hamfest  flea  markets.  They  can  also  be 
built  from  circuits  that  have  been  published  in 
the  various  ham  magazines.  Also,  typical 
modems  used  with  VHF  packet  radio  are 
Bell-202  compatible.  This  alternative  is  par- 
ticularly  attractive  when  there  is  an  existing 
modem  disconnect  jack. 

Another  point  to  watch  for  is  that  the  tone 
sense  between  UoSAT- 1  and  UoSAT-2  is 
reversed;  that  is  the  tones  used  to  represent  a 
zero  bit  and  a  one  bit  {mark  and  space)  are 
opposite.  UoSAT- 1  telemetry  can  be  demod- 
ulated with  a  standard  Bell-202  modem. 
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while  data  from 
UoSAT-2  must  be 
inverted  before  it 
can  be  processed. 

I  have  several 
UDS-202C  modems 
are  in  service.  I 
have  also  used  the 
G3RUH  UoSAT 
modem  with  equal 
success.  A  printed 
circuit  board  for  the 
the  G3RUH  modem 
is  available  from 
AMSAT-UK. 

Standard 
Telemetry  Format 

The  telemetry 
frames  shown  in 
Figures  1A  and  2 A 
are  standard  sixty- 
channel  frames  for 
UoSAT-  1  and 
UoSAT- 2,  respec- 
tively. The  other 
frame  types  evolved 
later,  and  the  scheme 
of  switching  among 
different  types  start- 
ed with  the  co mm  is- 
^toning  of  the  Diary- 
programs  in  late 
1985  and  early  1986. 
The  standard 
telemetry  frames 
contain  data  about 
the  status  of  the 
spacecraft  systems 
and  also  contains 
telemetered  values 
from  the  spacecraft 
housekeeping  sys- 
tems and  onboard 
experiments.  The 
examples  shown  in  Figures  1A  and  2A 
are  actual  telemetry  frames  captured  while 
preparing  this  article.  For  both  UoSAT- 1 
and  UoSAT-2T  the  lines  beginning  with 
00  through  50  contain  the  actual  telemetry 
measurements.  Each  of  these  lines  consists  of 
ten  sets  of  a  two-digit  channel  number  fol- 
lowed a  three-digit  value  followed  and  a 
check  digit.  The  check  digit  validation 
scheme  is  the  same  for  both  UoSAT- 1  and 
UoSAT-2. 

The  header  line  is  similar  in  both  frames 
and  contains  the  date,  day  of  week*  and  UTC 
time  of  transmission.  In  (he  UoSAT-2  frame, 
the  last  line  contains  the  status  of  all  of  the 
onboard  systems:  active  and  inactive  sys- 
tems, downlink  data  rate*  downlink  modula- 
tion type  and  so  forth.  Currently,  there  is  no 
similar  indication  of  systems  status  in  the 
UoSAT- 1  frame. 

No  matter  which  data  format  is  processed, 
the  values  from  the  channels  of  interest  must 
be  converted  to  engineering  units.  This  is 
done  by  substituting  the  value  from  the 
telemetry  into  a  calibration  equation.  Some 
channels  use  the  same  equations  while  others 
are  different.  A  few  examples  of  conversions 


of  telemetered  values  to  engineering  units  for 
UoSAT- 1  follow. 

Consider  one  of  the  least  complicated 
equations. 

Channel  Number     Telemetered  Value 

m ' 

50160 

u 


I  =  3  x  N  mA  =  +  10V  Line  Current 
I  =3  x  160  =  480mA 

Some  equations  are  more  complicated. 
Channel  No,  27  =  I  of  Telecommand 
Receiver  27330 

1  =  0. 125  x  (N  -  16)  x  0,952  mA 
1=^0.125  X(330-  16)  X  0.952 
=  37369  mA 

Other  equations  may  require  values  from 
two  channels. 

Channel  No.  05  =  Magnetometer 

Experiment  HXC 
Channel  No.  15  =  Magnetometer 

Experiment  HXF 
05654 
15193 
Bx  =  (129  x  NXC  -  64324)  -  18.05  x 

(NXF  -51l)nT 
Bx  =  (129  x  654  -  64324)  -  18.05  X 

(ISO- 511)  uT 
Bx  =  2578 1  nT 

The  examples  shown  above  represent  the 
range  of  complexity  that  will  be  encountered. 
A  complete  hvi  of  calibration  equations  for 
both  satellites  can  be  found  in  Tables  I  and  3 , 
Note  the  calibration  equations  do  change 
from  lime  to  time.  If  you  are  doing  serious 
experimental  work,  it  would  be  wise  to  check 
with  an  authoritative  source. 

The  spacecraft  systems  status  line  rs  a  bit 
more  difficult  to  decode.  The  96  systems 
status  points  are  encoded  in  channels  60-67. 
Status  points  1  through  12  are  encoded  in 
channel  number  60,  Each  ASCII  character  is 
interpreted  as  a  hex  nibble.  For  example. 
60400  means  that  status  point  2  is  set  while  1 
and  3  through  12  are  reset.  A  listing  of  the 
systems  status  points  for  UoSAT-2  can  be 
found  in  Table  2. 

Software  for  capturing  and  decoding 
UoSAT  telemetry  is  available  from  the  AM- 
SAT-NA Software  Exchange  and  from  AM- 
SAT-UK.  The  package  available  from  AM- 
SAT-NA consists  of  three  programs  for  IBM 
PCs  and  compatibles.  One  of  the  programs 
supplied  will  capture  data  from  UoSAT  in 
memory  and  then  allow  the  memory  buffer  to 
be  saved  on  disk.  This  has  probably  been  the 
program  most  needed  to  accomplish  any  seri- 
ous data  analysis.  Another  program  is  avail- 
able to  edit  the  standard  telemetry  formats 
and  save  a  new  file  consisting  of  only  com- 
plete telemetry  frames-  Finally,  there  is  a 
program  to  read  the  edited  file  and  produce  a 
decoded  telemetry  report. 
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AE A  PK-232  wilti  new  WX  FAX 

KamronicsKPCH 

AEA  Packet  Terminal 

KantronicsKAM/WX  .     ,. 


1,25 
300 

1395 

M0  00 

700 

1295 

T295 

299  00 
149  00 

Call 
299.00 


USED  EQUIPMENT 

All  equipment,  used,  dean  with  90  day  warranty  and  30 
daylnal  SiKmonthslulllTadeagainstnewequipr^enl  Sale 
price  refunded  il  not  sairsfied 

Call  lor  talesJ  u^cd  gear 
(800)231  305/ 
TS430S,  TS-830S.  TS-520S  FF101E,  andCoitns 


Poroetaii  502  Guy  Insulators  (1/4) 


3. 39 


POLICIES 

Minimum oraer  £10.00-  Mastercard,  VISA,  orCOD.AH 
prices  FOB  Houston,  excepi  i  I  iuted.  Prices  subject  to 
change  w '\\h  owl  r  i  at  ice  1 1  ems  rj  U  bject  Lo  prior  sale .  Cal  I  a  n  y ■ 
time  to  check  the  '■'■  itua  of  your  order  Texas  residents  add 
saJes  tax  All  Hems  full  factory  warranty  plus  Madison 
warranty 
Bird  and  Belden  products  in  stock.  Call  today 

IHIIM 


Electronics  Supply 


3621  FANNIN 
HOUSTON.  TEXAS  77004 


-  ^1 


Performance  Above 
and  Beyond 

AR2002 


25- 


Continuous  Coverage 

Professional  Scanning 

Monitor  Receiver 

550  MHz/800  - 1300  MHz 


Specifications: 

Receiving  mode  -  Narrow  band  FM.  Wide  band  FM  &  AM 

Receiver  circuit  -  Mic/oprocessor  controiteti  PIL 

Ffequency  syntnesizecJ  superneterodvue  type 

with  mgft-tevei  doubled  Dalanced  mm 

Receiver  (F -  750MHz.  45.03MHz.  5.5  MHz  (WFM) 

and  455kHz  (NFM  SAM) 

Sensitivity-  NFM  -  0.35  uV(l2d8  SIMAD) 
WFM- 1.00  uV{12dB  SIN  A0» 
AM  -l.OOtiV      (iQdBSN) 

Selecl!vrty-«FM--7.5fcHzsii    6dB 

*  20kHz  fi  TOdB 
WFM--50KH2w    6dB 

-25G  6Od0 

m   -  6d8 

-  10kHz         48 

NutriDGr  ut  niecnory  ctiannet  -  20  channels 

Sc 

MHz 


ine 


is: 


AR2002 

PrafSSStonat  Monttor  Rec&ver 

$499.00 

(California  res  add  $29.94  tax) 

Visa  antf  MasterCard  orders  welcome 

Prices  indude  shipping  &  handling 

Except  UPS.  CO  0  is  $3  00  extra 

Purchase  orders  accepted  from  Government  agencies 

22511  Aspan  Street.  Lake  Forest.  CA  92630-6321 
Calif-'Alaska  (714)  581-4900 
Facsimile     (714)  768-4410<not  a  phone) 

TOLL  FREE  1-800-523-6366 


VfSA 


mmunications 
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Number  7  on  your  Feedback  card 


New  products 

Compiled  by  Linda  Reneau 


PRODUCT  OF  THE  MONTH 

ACE  COMMUNICATIONS 

ACE  Communications,  Inc.,  introduces  the  AR-501  Radio 
Telegraph  Terminal,  a  triple-mode  radio  telegraph  (CW)  termtnal 
for  amateur  radio  operators  and  shortwave  listeners. 

The  AR-5Q1  is  a  CW  decoder,  trainer,  and  electronic  keyer 
Features  include  automatic  speed  follow-up  and  threshold  con- 
trol, LED  tuning  indicator,  32-character  LCD  display,  random 
code  generator,  and  electronic  with  both  standard  and  iambic 
modes.  Code  can  be  routed  to  an  internal  speaker,  and  to  a 
printer  through  the  parallel  primer  port  of  the  unit,  The  AR-501 
measures  4,5"  x  6,25"  X  2,25".  A  12-VDC  source  powers  it.  The 
user  price  is  $229,  including  AC  power  adaptor  and  parts  (or 
hookup.  For  further  details,  contact  ACE  Communications,  Inc., 
225  f  J  Aspan  Street  Ef  Toro  CA  92630;  714-581-4900,  Or  circle 
Reader  Service  number  201 . 


AMERICAN  RELIANCE 

American  Reliance  announces 
its  advanced  AR-80LM  Logic 
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Monitor.  It  is  a  state-of-the-art  de- 
sign and  uses  innovative  custom- 
IC  construction.  The  AR-80LM 
brings  high-end  performance 
within  reach  of  the  average  user,  It 
is  designed  to  provide  automatic 
detection  of  both  power  and 
ground  pins,  making  instrument 
usage  an  easy,  clip-on-and-view 
operation.  Additionally,  the  unit 
automatically  detects  both  TTL 
and  CMOS  logic  levels. 

The  AR-80LM  provides  indica- 
tions for  logic  high,  low,  and  even 
pulsing  inputs,  The  unit  can  be 
used  with  circuit  clock  rates  up  to 
40  MHz,  The  AR-80LM  has  a  sug- 
gested price  of  $79P  which  in- 
cludes a  storage  case  and  opera- 
tor's manual,  ARl  Media,  9241  E. 
Vaitey  Boulevard,  Suite  201. 
Rosemead  CA  91770;  818-287- 
8400,  Or  circle  Reader  Service 
number  202. 


MAGNAPHASE 

The  ALT-4  Weather-Master  is 
Digitals  top-of-the-line  handheld 
Micro  Weather  Computer,  de- 
signed with  data  acquisition, 
recording,  and  computing  abilities 
that  make  it  unique.  The  Weather- 
Master  gives  users  the  opportuni- 
ty to  create  personalized  weather 
stations.  It  is  engineered  with 
dozens  of  superior  features,  in- 
cluding computer  calibration, 
backlighting  for  easy  night-time 
viewing,  and  a  four- way  power  ca- 
pability that  makes  it  completely 


portable  and  virtually 
invulnerable  to  memo- 
ry loss  through  power 
interruption.  Inside/ 
outside  temperatures, 
time  and  alarm, 
elapsed  lime,  date, 
barometric  pressure, 
hi-low  registers,  au- 
loscan.  special  bi-di- 
rectional alarms  for 
temp  A,  temp  BT  and  altitude  are 
just  some  of  its  functions.  With  the 
optional  RG-2  Rain  Gauge  and 
AN-2  Anemometer,  the  functions 
could  be  extended  to  receive  daily 
and  accumulated  rainfall,  wind 
speed,  wind  chill  factor,  and  wind 
direction.  The  ALT -4  suggested 
retail  price  is  $170.  For  more  infor- 
mation write  to  Magnaphase  in- 
dustries. Inc..  1502  Pike  Street 
NW,  Auburn  WA  98001;  800-322- 
1502,  Or  circle  Reader  Service 
number  203, 


DIGITAL  RADIO  SYSTEMS,  INC 
The  first  DRSt  PC 'Packet 
Adapter  (PCPA)  is  a  compact,  du- 
al-port communications  adapter 
card  that  plugs  into  an  IBM  or 
compatible,  It  is  suitable  for  Pack- 
et Radio,  RTTY  and  AMTOR  ap- 
plications, and  has  an  on-board 
1200  baud  modem  for  standard 
VHF/UHF  FM  operations.  This 
modem  connects  directly  to  the 
radio  through  a  DB-9  connector. 


The  second  port  may  be  config- 
ured for  either  RS*232  or  TTL  level 
outputs,  ft  connects  via  RS-232  to 
the  DRSI  HF*  Modem,  providing  a 
complete  HF/VHF/UHF  packet  ra- 
dio station.  When  configured  for 
TTL  levels,  the  second  port  can 
connect  directly  to  a  high-speed 
RF  modem.  Internally,  the  PCPA 
uses  an  8530  Serial  Communica- 
tions Controller  running  at  4.9152 
MHz,  It  has  flexible  addressing 
and  interrupt  provisions.  A  pro- 
grammable on-board  clock/timer 
generates  a  separate  interrupt  for 
protocol  timing  and  control.  DRSK 
2065  Range  Road,  Ciearwater  FL 
34625;  Tel  813-461-0204  TLX 
910-250-4542  DRSl  FAX  813- 
447*4369.  Or  circle  Reader 
Service  number  211. 


GORDON  WESTS 
RADIO  SCHOOL 

Gordon  West's  Radio  School 
offers  cassette  theory  courses  for 
the  following  amateur  radio  li- 
cense categories:  Novice,  Techni- 
cian, General,  Tech/General,  Ad- 
vanced, and  Extra. 


Each  course  features  the  latest 
question  pool  that  parallels  the 
VEC-administered  examination. 
The  cassette  training  courses 
may  be  used  without  any  visual 
aids,  if  necessary,  but  a  textbook 
is  included.  Correct  answers  are 
explained,  and  the  radio  sounds 
behind  those  answers,  such  as 
RTTY  and  1200  baud  packet,  are 
played  on  the  tape  Each  cassette 
course  with  textbook  is  $19.95 
plus  $2,50  postage  and  handling 
when  ordered  directly  from  Radio 
School  Participating  amateur  ra- 
dio dealers  also  carry  these  cours- 
es in  stock.  For  more  information, 
write  or  call  Gordon  West  Radio 
School.  2414  CoUege  Drive. 
Costa  Mesa  CA  92626,  714-549- 
5000.  Or  circle  Reader  Service 
number  206, 


KASARA  MICROSYSTEMS 

Kasara  Microsystems,  Inc,,  an- 


nounces a  new  heavy-duty  C-64 
Commodore  replacement  power 
supply  especially  for  the  packet 
radio  amateur.  The  amperage 
output  now  allows  24- hour  con  tin* 
uous  packet  operation  without 
voltage  change  or  failure.  This 
power  supply  also  has  a  heavier 
heat  sink  and  is  an  exact  physical 
replacement  for  the  original  unfL 
Over  52%  of  Commodore  64  pow- 
er failures  can  be  directly  related 
to  the  original  power  supply.  Price 
is  $27.95  plus  $3  UPS  shipping. 
Order  from  Kasara  Microsystems, 
Inc.,  33  Murray  Miff  Drive,  Spring 
Valley  NY  10977,  800-248-2983  or 
914-356*3131.  Or  circle  Reader 
Service  number  207. 


KILO-TEC 

Kilo-Tec  now  has  high  quality 
variable  capacitors  rated  for  RF 
voltages  up  to  7.8  kV,  The  devices 
utilize  heavy-duty  quality  brass 
and  ultra  high-grade  aluminum 


construction  with  gold 
anodizing  and  high 
voltage  acrylic,  These 
capacitors  are  suitable 
for  high-power  antenna 
matching  units,  power 
amplifiers,  and  trans- 
mitters. They  are 
presently  available  in 
two  values,  500pF  and 
250pF.  The  TC-250  re- 
tails  for  approximately 
$29  and  the  TC-500  for  approxi- 
mately $40,  To  order  or  receive  a 
quote,  write  or  call  Kito-Tec,  PO 
Box  lOOt  Oak  View  CA  93022: 
$05-S4$-9S45.  Or  circle  Reader 
Service  number  204. 


AF  SYSTEMS 

AF  Systems  describes  its 
SEEKER  Computer-Aided  Com- 
munications Monitoring  system 
as  a  two-part  system  for  computer 
control  of  shortwave  communica- 
tions, SEEKER-LOG  helps  man- 
age large  databases  of  frequen- 
cies, and  the  receiver  will  scan  the 
LOG  for  information  the  user  wish- 
es to  record.  The  SEEKER  radio 
control  program  wit)  operate  the 
receiver  automatically  in  the 
user's  absence,  and  can  be  pro- 
grammed to  record  100  weekly 
transmissions,  SEEKER  also  fea- 


tures a  menu  of  26  international 
and  other  scheduled  broadcasts, 
indicating  those  currently  on  the 
air,  SEEKER  is  available  for  Com- 
modore 64/128  computers  and 
ICOM  IC-R71A/E  communica- 
tions receivers.  A  demonstration 
package  of  the  SEEKER  system  is 
available  for  $15.  The  suggested 
retail  price  for  the  complete  sys* 
tern  is  $219.  Free  brochures,  AF 
Systems,  PO,  Box  9145t 
Waukegan  IL  60079;  TeL  312- 
623-4744.  CompuServe  E-Matl: 
71310,3712.  Or  circle  Reader  Ser- 
vice number  214. 


AMERICAN  RELIANCE 

The  new  AR-100  Maxi-Probe 
from  American  Reliance  is  three 
instruments  in  one:  An  autorang- 
mg  DMM  that  measures  DC  or  AC 
voltage  and  resistance.  It  is  also  a 
logic  probe  that  works  with  both 
TTL  and  CMOS  logic  at  up  to  10 
MHz  and  an  audible  continuity 
checker.  The  Maxi-Probe  may  be 
used  with  screwon  accessory 
tips,  such  as  alligator  and  spring* 
hook  types.  The  data  hold  feature 
allows  users  to  capture  and  hold  a 
voltage  or  resistance  measure- 


ment in  hard-to-reach  areas.  The 
unit  also  has  a  diode  test  for  read- 
ing the  forward  voltage  drop  of  a 
rectifier  and  a  removable  ground 
lead  to  further  expand  versatility 
and  ease  storage  requirements. 
The  Maxi-Probe  comes  with  an  al- 
ligator clip  ground  lead,  a  set  of 
logic  test  leads,  a  carrying  case, 
and  the  operator's  manual,  The 
suggested  retail  price  is  $64  95. 
ARl,  924 1  E.  Valley  Blvd..  Suite 
201,  Rosemead  CA  91770.  818- 
287-8400  Or  circle  Reader  Ser- 
vice number  208. 


COMPUMAX 

Compumax  introduces  its  TRU- 
FAX  system,  a  plug-in  board  and 
software  for  IBM  computers  and 

compatibles,  that  enables  the 
user  to  capture  and  transmit  fac* 
simile  image  data  on  either  AM  or 
FM  radio  facsimile.  TRUFAX  is 
compatible  with  the  Hercules, 
IBM  color  graphics  (CGA),  Micro- 
soft Paintbrush,  and  enhanced 
graphics  (EGA)  adapters.  The  TR- 
UFAX software  allows  the  opera- 
tor to  zoom  and  pan  the  entire  im- 
age. Depending  on  the  graphics 
adapter  used,  the  user  will  actual- 
ly see  two  colors  (black  and  white) 
on  a  Hercules  compatible  graph- 
ics adapter,  and  up  to  4  levels  of 
gray  and  4  colors  on  the  enhanced 
graphics  adapter,  With  the  proper 
transmission  equipment,  the  user 


can  transmit  the  image  at  a  maxi- 
mum rate  of  4  kHz,  The  TRUFAX 
board  accepts  an  audio  waveform 
in  the  voltage  range  of  0.75V  to  5V 
peak  to  peak.  The  output  level  is 
IV  pea  Mo-peak.  The  price  for  the 
TRUFAX  system,  including  an 
IBM  PC  compatible  plug-in  board 
and  software,  is  $599.  There  is  a 
two-year  warranty  on  the  hard- 
ware, and  the  software  will  be 
maintained  by  Compumax  for  90 
days,  with  an  optional  two-year 
maintenance  agreement  avail- 
able for  $75.  For  further  informa- 
tion, contact  Mr.  Robert  McKen- 
na.  TRUFAX  Marketing  Manager. 
Compumax  Corporation,  26  West 
Boyfston  Street,  West  Boyfston 
MA  01583;  617-835-2722.  Or 

circle  Reader  Service  number 
209. 
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HAM  STATION 

P.O.  Box  4405 

220  N.  Fulton  Ave. 

Evansvllla,  IN  47710 

Stare  Hours 

M0N-FRI:9AM    6PM 
SAT:  SAM  •  3PM 
CENTRAL  TIME 

SEND  A  SELF  ADDRESSED  STAMPED 
ENVELOPE  (SASE)  FOR  NEW  AND  USED 
EQUIPMENT  SHEETS 

WARRANTY  SERVICE  CENTER  FOR: 
ICO*.  VAESUJEN  TEC 

FOR  SERVICE  INFORMATION  CALL 

(SI  2]  422-4252 

MONDAY    FRIDAY 

9:00  AM    12:00  NOON 


^m@©y 


?COM 


EN-TBC 


FT-747GX 

•  100  Watts  of  Economical 
Performance 

•  Dual  VFQs,  20  Memories 

•  Receives  from  100  kHz-30  MHz 

•  BuiiMn  CW  Filter  t  More 


IC-761 


•  Top-Of-TheLine  High  Performance 
HF  Transceiver 

*  BuiiMn  Power  Supply 

*  Built-in  Automatic  Antenna  Tuner 
*SSBTCW,  FM.AM.RTTY 

•  160- 10m  General  Coverage  Receiver 


ALINl 


FT-727R 


Two  Affordable 
Radios  in  One 
2m/440  MHz  Handheld 
5W  on  Bom  Bands 
Ten  Memories 
MulnScan  Systems 
Battery  saver 


PARAGON 

»  Full  Featured  Synthesized 
HF  Transceiver 

•  General  Coverage  Receiver 

•  IQOw  Output 
•SSB.CW,  FSKtOpHonal  FM 

•  62  Programmable  Memories 
-  Made  In  USA 


ALD 

•  Dual  Band  Mobile 
140-149.995  MHz/  44{M50  MHz 

•  21  Programmable  Memories 

•  25  Watts  Output  on  Both  Bands 

•  Loaded  with  Extra  Features 


ifconoept/, 


VHF/UHF 
AMPS 


•  Hlflh  VSWR  and 
Overdrive  Protection 

•  5  Year  Warranty,©  Months  on  RF 
Transistors 

•  All  Units  have  GaAsFET  Receive 
Pre-amps 


TERMS: 

Prices  Da  Not  include  Shipping. 

Priw  tnti  AviHabiiity  Subjtcl  to 

Chirigf  Without  Noiict 

Ordsrs  Shipped  Th»  Same  Day 

COD  s  Welcome 


■ 


^£ 


AEA,  ARR!t  ALINCO,  ALU  Al 
ANTENNA  SPECIALISTS,  At 
CUSHCRAFT,  DAIWA,  DIAM 
KANTRONICS,  KENPROp  LA 
RF  CONCEPTS,  ROHN,  SAN 
TOKYO  HY-POWER,  V1BROF 


SPECIAL 


MFJ989B 
3  KW  Tuner 
$295, 

•  SWR/Wflttm»l»r 

•  Antenna  Switch 


•  Built  in  Dummy  Load 


For  Orders  and  Price  Checks  Call  800-523-7731 


,  AMERITRON,  AMP  SUPPLY 
IUT.  B&W,  CSI,  CALLBOOK. 
HUSTLER,  lCOM,KDK. 
*AGE/KLMt  NYE,  PALOMAR. 

I^ELEX/HYGAIN,  TEN-TEC, 
YAESU 


Indiana  and  Information 
CalM  -81 2-422-0231 


PERFORMANCE  KRP-5000 

AND  VALUE  _  _ __  -  ___ 

without  compromise  ntrtn      tn 


2  METERS-220-440 


Word  is  spreading  fast- 
Nothing  matches  the  KRP-5000 
for  total  performance  and  value.  Not  GE,  not  even  Motorola.' 


RF  performance  really  counts 
in  tough  repeater  environ- 
ments sv  ihe  KRP-500Q 
recervet  gives  you  7  helical 
resonators,  12-poles  of  IF 
filtering      and    a    precise 
Schmitt  trigger  squelch  with 
automatic  threshold  switch- 
ing  The  transmitter  gives 
yOu  clean  TMOS  FET  power 


Enjoy  high  performance  opera- 
lion  with  remote  progr am  inabil- 
ity; sequential  lone  pagrng, 
aulopatch.  reverse  autopatch, 
200-n umber  autodial,  remote 
squelch  selling,  status  inputs, 
control  outputs  and  field- 
programmable  Morse  messages 

call  or  write  for  the  full 
performance  story    ,  .  and 
the  super  value  prlcei 

Micro  Control  Specialties 

23  Elm  Park  {jruvtHanti    MA  <tt834 

1&17)  372-3442 
TELEX  *  4932256  KENDECOM 
FAX:  #6t  73737304 


krp-5000  Repeater  shown 
with  PA-100  Amplifier 


The  first  choice  in 

Transmitters  -  Receivers 

Repeaters 

Repeater  Controllers 

Powe*  Amplifiers 
Voice  Mail  Systems 
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MULTIFAX  3.0 

(EGA  VERSION) 

THE  EGA  VERSION  OF  MULTIFAX  IS  NOW  AVAILABLE  FOR 
RECORDING  AND  DISPLAY  OF: 

•  WEFAX  FROM  GOES  SATELLITES 

•  HF  FAX  FROM  NAVY  WEATHER  BROADCASTS 

•  APT  FROM  NOAA  POLAR  ORBITING  SATELLITES 

•  AND  OTHER  SIMILAR  FAX  TRANSMISSIONS  IN  UP  TO  16 
COLORS  ON  YOUR  IBM  OR  COMPATIBLE  PC, 

MULTIFAX  3.0  (MF3)  displays  the  full  picture  on  the  EGA  monitor 

(640  x  350  pixels)  during  recording.  Meanwhile  memory  is  filled 

with  even  finer-grain  data  so  that  ANY  SELECTED  AREA  may  be 

magnified  for  more  detailed  viewing. 

TIMING  is  keyboard  adjustable,  so  MF3  is  adaptable  to  all  known 

fax  speeds  and  PC  clock  rates. 

TWO,  four,  eight  and  16~color  recording  is  selectable  in  ex* 

change  for  recording  length.  Ex:  S40K  holds  one  16-color  picture 

or  four  2ncolor  charts.  Colors  are  selectable  from  any  of  64t 

DATA  entry  is  via  the  game  port. 

ALL  pictures  may  be  printed  and/or  saved  on  disk. 

PRICE  is  $49  (US)  for  MF3on  5  Va  inch  disc  with  instructions  and 

interface  circuit  information.  For  previous  buyers  of  MF2  and/or 

MF2.1,  MF3  is  $20  (US).  Add  $4{US)  for  delivery  outside  USA, 

Canada  or  Mexico. 

IF  you  are  limited  to  CGA  (320  x  200  pixels),  MF2.1  is  also 

available  at  $49(US).  Send  for  free  detailed  descriptive  material 

on  either  MF2  1  orMF3.Q.  or  both. 

Elmer  W.  Schwittek,  K2LAF 

2347  Coach  House  Lane,  Naples,  FL  33342 

813-434-2268 

IBM  is  t  registered  twtenwfc  of  IBM  Catp    Mullifax  is  a  regLBleied  trademark  of  LW.  Schwittek. 
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r  8  on  your  Feedback  card 


The  Beginning  of  Project  OSCAR 

Project  OSCAR  began  in  my  home  when 
Fred  Hicks  and  his.  wife  were  visiting  in  the 
late  1950s.  Fred  and  I.  two  Lockheed  hams. 
started  regular  lunch  meetings  10  discuss  the 
topic  of  amateur  radii)  in  space,  which  soon 
hooked  many  other  hams. 

The  name  of  the  project  came  from  Don 
Stoner  when  he  was  hamming  with  Fred 
Hicks.  Don  had  tossed  the  name  out  in  his 
column  in  CQ  when  he  wrote  about  what 
hams  could  do  if  'someone  had  a  spare 
(rocket)  booster/  Fred  is  the  one  who  envi- 
sioned a  Lockheed  Agena  ride. 

The  available  battery  power  and  solar  cells 
then  cost  hundreds  of  dollars  each.  They 
were  limited  at  best,  and  a  call  to  use  as  a 
satellite  ID  could  not  have  dashes  and  could 
only  have  a  few  dots.  W6EE  was  an  open 
call,  so  we  did  our  best,  and  got  it!  We  con- 
currently applied  for  W6EE/S  for  Space,  and 
it  was  also  granted.  We  used  neither  in  space. 
however,  but  only  on  QSL  cards. 

Where  else  could  a  project  like  this  go 
on  with  total  acceptance  besides  in  the  San 
Francisco  Bay  area  (soon  to  become  Silicon 
Valhq  fl  We  addressed  the  feasibility  of 
OSCAR  in  the  OSCAR  White  Paper,  pub- 
lished in  March  1961.  Among  other  things, 
the  paper  outlined  a  simple  method  to  moni- 
tor the  satellite's  temperature— just  count 
the  time  it  takes  to  hear  10  complete  His  from 
the  bird.  The  warmer  the  satellite,  the  more 
quickly  it  sent  the  His. 

Down  To  Business 

The  goal  was  set  to  place  an  amateur  satel- 
lite in  space,  so  now  we  had  to  attend  to  the 
details.  What  frequency  and  mode  to  use? 
The  group  finally  chose  CW  in  the  lower 
2  meter  band,  since  most  countries  had  these 
allocations. 

Each  facet  of  this  challenge  had  to  be  put 
into  an  international  arena,  and  the  books  on 
frequencies  and  their  assignments  had  to  be 
tackled.  We  lucked  out  again,  because  one  of 
the  men  on  the  fringe  of  our  group  specialized 
in  frequency  management.  He  was  cornered 
when  he  wasn't  looking,  and  we  had  a  volun- 
teer to  certify  our  chosen  frequency  of  145 
MHz. 

Besides  myself  as  Chairman  and  Fred 
Hicks  W6EJU  as  Field  Operations  Manager. 


History  of  Project  OSCAR 

Once  upon  a  time 

by  Chuck  Towns  K6LFH 


the  following  men  made  up  the  original  Board 
of  Directors:  Jerre  Crosier  W6IGE,  Club  Co- 
ordinator. Harley  Gabriclson  W6HEK.  data 
handling,  Harry  Engwicht  W6HC,  ARRL 
Coordinator.  Nick  Marshall  W60LO  as  the 
Engineering  Manager,  Stan  Benson  K6CBK, 
Planning,  Don  Stoner  W6TNS,  Project  De- 
sign Manager.  Bill  Orr  W6SAL  Publicity. 
Tom  Lot i  VE2AGF/W6,  Communications 
Manager,  Mill  Castas  WA6MSO,  Advisor, 
Harry  Workman  K6JTC,  Secretary,  Dick 
Esneault  W4IJC/6.  Treasurer,  and  Bernie 
Bar  rick  WGOON,  Procurement. 

The  men  working  with  Nick  W60LO,  the 
engineering  manager,  now  had  to  design  an 
oscillator  to  function  at  least  at  72.5  MHz  for 
doubling  to  145  MHz.  (In  I960  solid-state 
circuitry  wasn^t  available!) 


Photo  A.  OSCAR  /— the  world's  first  rttm-govern- 

mental  contniunicttttons  satellite. 

My  first  task  was  to  get  Lockheed  ap- 
proval to  study  a  typical  Agena  spacecraft  to 
determine  where  our  10  pound  sub-space- 
craft could  Fit.  Since  Lockheed  was  building 
the  rocket  for  the  Air  Force,  I  prepared  for 
a  trip  to  the  Capitol.  Bill  Orr  W6SAI  and  1 
got  together  to  draw  up  a  White  Paper  to 
define  our  needs  and  goals  before  going 
to  Washington,  DC.  While  Bill  concentrated 
on  the  paper.  I  worked  out  a  schedule  with 
George  Jacobs  W3ASK  of  various  hams 
in  the  Washington  community  who  could 
promote  our  cause.  In  early  fall  of  1961. 
about  a  year  after  Yd  joined  Lockheed,  we 
seemed  to  have  all  of  our  pieces  assembled 
and  ready  to  go. 

My  biggest  task  was  presenting  the  OS- 
CAR concept  to  various  radio  clubs  and  tech- 


meal  organizations  in  the  area.  Our  group 
always  needed  volunteers  to  keep  the  ball 
rolling.  As  other  technical  groups  became 
enthralled  with  our  progress,  my  speaking 
schedule  was  jammed  even  before  the  launch. 
Our  mailing  list  and  participants  grew.  From 
September  through  October,  hints  of  a  Wash- 
ington approval  looked  very  good.  The  outer 
satellite  housing  was  completed.  The  shake. 
rattle  and  roll  tests  went  well,  and  the  radio 
frequency  study  and  evaluation  for  possible 
interference  with  the  Agena  vehicle  were 
completed.  In  fact,  in  October,  Bill  Orr  and  I 
were  requested  to  speak  at  an  Air  Force  Ra- 
dio Club  in  Maryland,  where  we  planned  to 
announce  the  approval  for  our  launch.  Every- 
one at  the  meeting  was  awaiting  the  good 
news  when  we  were  advised  that  the  approval 
had  been  delayed.  Bill  and  1  had  nothing  to 
tell  them. 

Nevertheless,  interest  was  piqued,  and  my 
speaking  assignments  grew  almost  out  of  rea- 
son. One  question  always  asked  at  the  end  of 
these  talks  was,  "What's  down  the  line?"  I 
spoke  of  higher  frequencies,  muhi -frequen- 
cies, SHF  beacons,  and  intersaiel lite  commu- 
nications. This  was  all  blue-sky  25  years 
ago—but  all  since  accomplished! 

Lady  Luck 

OSCAR  was  the  first  nongovernmental* 
mm  military,  and  noncommercial  satellite.  It 
was  up  well  before  the  multi-million  dollar 
Tel  star.  Much  of  this  is  due  to  perseverance. 
and  being  in  the  right  place  at  the  right  time. 

It  really  seems  as  though  there  was  a  Guid- 
ing Spirit  along  with  us  on  this  venture. 
Whenever  we  needed  a  special  part,  it 
showed  up  almost  as  soon  as  the  need  was 
known.  One  time  while  riding  in  a  hotel  ele- 
vator in  Washington  DC,  three  fellows  got  on 
and  start  talking  about  the  OSCAR  concept. 
We  ended  up  having  dinner  together,  and  1 
ended  up  with  three  good  friends,  one  of 
whom  was  very  helpful  with  OSCAR  2*  An- 
other time  a  nice  gentleman  was  sitting  next 
to  me  on  a  Might  back  from  a  few  busy  days  in 
the  Pentagon.  1  finished  my  notes  and.  as  I  put 
them  away,  one  of  my  copies  of  the  OSCAR 
White  Paper  fell  on  the  seat  between  us.  It 
was  immediately  spotted  lor  what  it  wras.  and 
my  new  friend  was  Finley  Carter  K6GT, 
President  of  Stanford  Research  Institute.  He 
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was  an  OSCAR  member  before  we  landed, 
and  Chairman  of  our  Board  of  Directors  by 
the  end  of  the  year.  Were  these  coincidences? 
That  word  doesn't  explain  such  propitious 
events,  occurring  one  after  another. 

Both  the  military-  and  the  Slate  Depart  me  nt 
were  involved,  thoroughly  investigating  all 
ofthe  ramifications  of  our  project,  They  were 
especially  concerned  with  who  would  pay  for 
the  damage  that  might  occur  if.  on  reentry , 
the  bird  crushed  into  an  airplane  or  hit  some- 
one on  the  ground, 

I  'p  and  Away! 

The  launch  was  a  great  shot.  I  have  been 
involved  with  rocketry  and  satellites  since 
[945,  and  I  will  always  stand  in  awe  at  a 
blastoff.  This,  of  course,  was  a  special  one 
and !  was  really  more  excited  and  emotional- 
ly involved  than  I'd  realized.  I  was  told  thai  I 
was  crying  with  tears  running  off  my  chin. 
Those  ol  us  at  the  launch  didn't  get  the  word 
that  our  special  tracking  station  on  the  South 
Pole  had  heard  OSCAR  thirty  or  so  minutes 
after  launch.  We  were  at  the  airport  to  fly 
back  to  San  Jose  and  our  headquarters  and 
tracking  station  in  Sunnyvale,  We  got  the 
word  of  the  success  of  OSCAR  from  the  pilot 
while  we  were  flying.  The  tears  started  all 
over  again. 

1  put  high  on  this  memory  list  the  unques- 
tioned support  of  every  commercial  concern 
with  which  we  were  involved.  First,  we  got 
the  word  out  to  every  company  that  had  a 
radio  club  to  supply  volunteers  from  any 
source,  before  and  after  the  launch  other  or- 
ganizations, not  just  Lockheed.  This  move 
worked  verv  well .  Three  or  four  of  our  active 
crew  weren't  even  licensed 

Shortly  after  the  first  launch,  it  soon  be- 
came clear  that  we  needed  new  Headquar- 
ters. We  no  sooner  started  discussing  this 
when  Boh  Smithwick  W6JZU.  Chairman  of 
the  Board  of  Regents  of  Foothill  College  in 
Los  Altos,  came  to  advise  that  we  would  be 
welcome  on  their  campus  and  that  they  had  an 
extra  building  on  their  campus  that  might 
meet  our  needs.  Most  of  us  knew  Bob  well, 
and  he  had  been  behind  us  on  every  step  we 
take .  We  are  proud  to  have  him  as  an  OSCA  R 
participant.  He  recently  sponsored  an  Elec- 
tronic Museum  on  campus  that  will  include 
and  display  the  Project  OSCAR  archives. 

OSCAR  2 

The  significant  change  for  this  bird  was  in 
the  shape  and  type  of  temperature-control 
stripping  on  the  external  surface  of  the  satel- 
lite. OSCAR  1  had  a  few  wide  stripes.  2  had 
more  stripes  with  a  different  pattern.  Who- 
ever monitored  OSCAR  2  could  learn  this 
from  the  temperature  readings  plotted  from 
the  time  interval  of  10  His. 

The  first  two  OSCARS  were  ejected  from 
the  parent  Agena  satellite  with  a  very  simple 
hooking  device  powered  by  a  compression 
spring  bought  from  Sears  &  Roebuck  for 
$1.15.  Lance  Ginner  K6GSJ  conceived  this. 
We  were  the  first  auxiliary  package  to  eject 
from  the  parent  and  go  our  own  way.  This 
sparked  other  groups,  such  as  science  organi- 
zations and  universities,  to  put  up  their  own 
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Photo  B.  OSCAR  X  Note  the  difference  in  the 
t'\ie nuil  stripping  from  OSCAR  L  Chuck  K6f'IMis 

h<  tiding  the  bird, 

devices.  Where  do  you  think  the  Air  Force 
sent  them  for  advice?  Wc  were  more  than 
happy  to  help. 

OSCAR  3 

A  synchronous  satellite  was  next.  Our  OS- 
CAR 3.  and  AMSAT  s  OSCAR  8.  were  both 
planned  for  a  synchronous  orbit  23.000  miles 
above  the  Earth.  Our  launch  vehicle  lost  its 
last  boost  rocket  and  the  remaining  orbit 
varied  from  1 00  to  23.000  miles.  Because 
OSCAR  mrns  on  at  ejection  from  parent, 
enough  tracking  data  was  logged  to  be  able  to 
predict  its  new  path.  We  then  supplied  this 
data  to  aid  others  to  turn  on  their  packages. 
With  OSCAR  8*  the  booster  blew  up,  and  that 
was  it. 

OSCAR  3  was  the  first  repeater  satellite, 
and  it  was  in  and  out  on  2  meters.  Lance 
Ginner  K6GSJ,  Ed  Hilton  W6VKP.  and  Don 
Norgaard  W6VMH  were  the  principal  con- 
cetvers  of  this  satellite  configuration,  It 
worked  well  and  made  pi  issibly  I  000  contacts 
in  22  countries.  It  only  lasted  18  days,  be- 
cause adequate  solar  cells  were  beyond  our 
pockctbooks.  It  proved,  however,  the  practi- 
cality of  Amateur  Radio  in  two-way  commu- 
nication inspae^ 

As  OSCAR  3  neared  completion,  the  West 
Coast  crew  was  slowly  burning  Out,  Five 
years  of  creative*  serious,  and  time-consum- 
ing activities  were  starling  to  take  their  toll, 
and  fewer  than  25  hams  remained  on  the 
working  crew. 

TRW  Into  The  Act 

At  this  time,  however,  another  very  rare 
opportunity  arose  to  send  a  bird  into  syn- 
chronous orbit  aboard  a  Titan  3-C  rocket. 
The  Project  OSCAR  Association  had 
contacted  several  technically  capable  ham 
radio  groups,  and  one  of  these,  the  TRW 
Radio  Club  of  Redondo  Beach,  California, 
felt  they  could  meet  the  technical  and  time 
demands  of  this  once-in-a-lifclime  offer! 
OSCAR  had  already  spent  over  a  year  de- 
veloping OSCAR  3,  and  were  not  quite 
finished  with  it.  We  couldn't  single-handedly 


complete  3  and  create  4 . 

The  TRW  folks  completed  an  excellent 
space  package.  During  the  launch,  however, 
the  last  booster  rocket  failed,  resulting  in  a 
highly  elliptical  orbit. 

A  satellite  destined  for  a  synchronous  orbit 
about  22,000  miles  above  the  earth  requires 
three,  serially  fired,  booster  stages  of  rocket 
energy.  The  first  rocket  engine  bum  sets  the 
satellite  off  the  ground  and  into  a  parking 
orbit  100  or  so  miles  above  the  earth.  A  third 
rocket  booster  ignites,  and  it  turns  the  satel- 
lite in  the  direction  desired  around  the  earth  to 
fulfill  its  Signaling  function  as  it  accelerates 
the  satellite  to  its  orbital  velocity.  As  noted, 
ihe  third  hum  rocket  failed  to  function  and  the 
satellite  actually  fell  back  to  the  altitude  and 
dimension  of  its  parking  orbit.  The  velocity  1 
however,  had  built  up  tremendously  from  this 
fall  so  if  made  a  quick  curve  around  the  earth 
and  shot  out  to  22.000  miles  again, 

OSCAR  5 

Our  space  launching  contacts  said  thai 
there  were  many  others  standing  by  for  a 
launch  opportunity  and  even  noted  that  some 
had  duplicated  our  technical  know-how  so 
their  satellites  should  qualify.  We  couldn't 
complain,  they  had  been  most  fair  and  help- 
ful. The  OSCAR  group  was  again  approach- 
ing burn-out.  but  again  our  Guiding  Light  led 
Perry  Klein  W3PK  and  Jan  King  W3GEY  to 
us.  They  are  two  of  the  original  members  of 
AMSAT.  Thev  visited  us  for  two  or  three 
days,  and  we  found  a  housing  that  could  ac- 
commodate their  OSCAR  5. 

Project  OSCAR  in  the  Last  Two  Years 

Our  Board  of  Directors  meeting  retained 
John  Pronko  W6SN  as  Chairman,  and  elected 
Jim  Eagleson  as  President.  Paul  Shuch  as 
Technical  Director  of  User  Services,  a  new 
title  for  this  year. 

Jim  Eagleson  continued  to  explore  the  pos- 
sibilities of  Amplitude  Compandored  Side- 
band (ACSSBj  and  began  looking  into  the 
possibilities  of  a  Community  Access  System 
for  future  OSCARs. 

Ross  Forbes  developed  a  working  relation- 
ship with  AMSAT-UK  and  AMSAT-AUS- 
TRALIA  to  make  software  packages  they 
developed  available  to  users  in  North  Ameri- 
ca. Project  OSCAR  also  began  to  help  orga- 
nize all-day  mini-conventions  aimed  at  help- 
ing the  new  satellite  user  to  get  started  on 
OSCAR 

Working  with  AMSAT-NA.  Project  OS- 
CAR instituted  a  weekly  VHF  net  to  help 
those  in  Central  California  receive  timely 
OSCAR  information.  This  net  is  broadcast  on 
WA6YCZ/R  (147.15  MHz  +600)  and  is 
held  each  Tuesday  evening  at  8  PM  local 
time.  WA6YCZ  is  one  of  the  early  San  Fran- 
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Cisco  Bay  Area  repeaters,  and  was  estab- 
lished by  a  few  of  the  original  members  of 
Project  OSCAR  and  the  past  and  present  li- 
censee ts  Langc  Ginner  K6GSJ .  In  addition  to 
WA6YCZ,  the  net  is  rebroadcast  on 
K6GW3/R,  443.525  and  WA6SYE/R. 
443,525  (in  Central  Valley).  At  times,  the 
Project  OSCAR  net  is  simulcast  on  3.840 
MHz  to  supplement  the  weekly  AMSAT-NA 


75  meter  net.  If  other  VHF  and  UHF  organi- 
zations are  interested  in  linking  into  the  net, 
please  contact  Project  OSCAR  at  our  Post 
Office  Box. 

Quarter  Century  in  Space 

December  12.  1986  was  the  25th  Anniver- 
sary of  the  launch  of  OSCAR  1 ,  a  celebration 
was  held  at  Foothill  Community  College  to 
recognize  those  involved  in  the  First  program. 
Most  of  the  original  teams  attended  and  many 
had  not  seen  each  other  for  many  years.  To 
honor  the  occasion,  the  OSCAR- A  MS  AT 
Archives  was  officially  formed,  and  the  Bud 
Shultz  W6CG  Award  was  created.  This 
award  was  established  to  recognize  individu- 
als who  make  important  contributions  to  the 
OSCAR  program.  The  award  is  to  be  given 
on  an  annual  basis  at  the  annual  meeting  of  the 
California  VHF/UHF  Meeting,  Get  com- 
plete details  of  this  award  by  sending  an 
SASE  to  Project  OSCAR  and  to  the  attention 
of  Paul  Shuch  N6TS. 

Project  OSCAR  in  1987 

Dr  Robert  Smithwick  W6JZU  returned  to 
the  board.  Smitty  was  primarily  responsible 
for  moving  Project  OSCAR  to  the  permanent 
home  on  the  campus  of  Foothill  Community 
College  in  Los  Altos  Hills.  The  annual  Board 
of  Directors  meeting  is  held  at  the  Electronics 
Museum  operated  by  the  college,  and  the 
OSCAR-AMSAT  Archives  are  now  kept  by 
the  same  museum. 

This  year  saw  continued  support  for  the 
VHF  net,  and  continued  sales  of  software. 
Project  OSCAR  continues  to  sell  satellite 
tracking  software  written  by  James  Miller 
G3RUH.  This  program  is  available  for  the 
Apple  IT  IBM-PC,  TRS  SO  (Model  I/III)  and 
the  Commodore  C-64/C- 1 28 .  Cost  is  approx- 
imatcly  $25  per  disk,  but  those  interested 
should  send  an  SASE  to  Project  OSCAR  for 
detailed  information.  Project  OSCAR,  PO 
Box  1136.  Los  Alms  CA  94023  1 136. 

Project  OSCAR  in  1988 

At  the  annual  Board  of  Directors  meeting, 
Gary  Nakayama  KH6JARB  and  Jeffrey 
Pawlan  WA6KBL  joined  the  Board  of  Direc- 
tors. Chuck  Towns  K6LFH  and  Lance  Gin- 
ner  K6GSJ  are  still  very  active  on  the  Board 
of  Directors.  New  officers  are: 
Chairman  of  the  Board— Paul  Shuch  N6TX 
President— Ross  Forbes  WB6GFJ 
Secretary— Nick  Marshall  W60LO 
Treasurer— Gil  Morris  WB6KCJ 
Director  of  User  Services — Gary  Nakayama 

KH6JRB 
Technical  Director— Jeffrey  Pawlan 

WA6KBL 

Recently,  the  board  met  to  review  and  up- 
date the  by-laws  so  we  are  in  compliance  with 
present  regulations.  This  also  allowed  us  to 
bring  everything  in  line  with  the  operation  of 
the  corporation.  Most  important  was  the  es- 
tablishment of  an  Executive  Committee  to 
oversee  the  daily  operations.  Members  of  the 
Executive  Committee  are  N6TX,  WB6GFJ, 
WA6KBL,  W6NB1.  and  KH6JRB. 

With  the  launch  of  Phase  3C,  Project  OS- 
CAR will  be  adding  to  the  software  library 


Photo  C  Assembly  of  the  launch  houstng  on  the  Agena  spacecraft.  The  top  side  of  OSCAR  2  shows  on  the 

right  side  of  the  rack,  in  the  exposed  section  of  the  rocket. 


available  for  sale.  All  funds  received  go  to- 
ward operating  the  organization  and  for  con- 
tributions to  the  various  A  MS  AT  organiza- 
tions, New  software  will  include  SAT-SCAN 
for  the  IBM-PC  developed  by  AMSAT-UK, 
and  a  suit  of  programs  written  by  James 
Miller  G3RUH  to  help  the  intermediate  OS- 
CAR user  understand  more  about  the  ele- 
ments affecting  the  spacecraft.  Project  OS- 
CAR will  also  have  the  decoding  software 
developed  by  G3RUH  and  Markel  Bertilsson 
SM5REY  to  read  the  PSK  telemetry  and  mes- 
sages contained  on  Phase  3C.  This  software 
works  with  the  G3RUH  Oscar- 10  PSK 
Modem, 

Project  OSCAR  will  continue  to  support 
the  many  worldwide  AMSAT  groups.  With 
the  many  complex  problems  facing  OSCAR 
in  the  future.  Project  OSCAR  has  no  inten- 
tion to  compete  with  any  organization.  Our 
interest  is  to  promote  Amateur  Radio  Satel- 
lites and  help  any  way  we  can. 

Project  OSCAR  provides  a  semi-regular 
newsletter  to  anyone  who  makes  a  $10  dona- 
tion and  sends  six  SASE  business-size  en- 
velopes with  2  ounces  of  postage  or  equiva- 
lent IRCs  attached. 

Project  OSCAR  will  help  AMSAT-NAfs 
Field  Operations  with  support  to  produce 
35mm  slide  programs  and  VHS  video  pro- 
grams. These  programs  will  be  available 
through  the  AMSAT  Field  team  of  Regional 
and  Area  Coordinators.  Contact  AMSAT- 
NA  for  more  information.  The  Project's 
president  is  also  working  with  AMSAT-NA's 
president  to  develop  a  closer  working  rela- 
tionship to  promote  OSCAR.  We  make  sure 
that  Project  OSCAR  is  represented  at  the 
annual  AMSAT-NA  board  meeting  by  send- 
ing our  president  each  year  to  their  meeting  as 
an  observer. 

OSCAR  Publications 

Nick  Marshall  W60LO's  new  book,  Hj>- 
tory  of  Project  O.vcar  is  now  in  final  review 
and  will  shortly  go  to  print.  Project  OSCAR 


is  also  working  on  a  booklet  aimed  at  the 
first -time  user.  Presently,  the  section  of  high- 
ly elliptical  orbits  is  completed,  and  we  are 
adding  material  for  the  low  earth  orbit  satel- 
lites UoSAT,  RS,  and  F-0-12,  along  with 
information  on  Phase  3C. 

Project  OSCAR  also  is  working  with  AM- 
SAT-NA  Vice-President  of  Field  Operations 
K051  to  produce  an  area  coordinator's  hand- 
book. This  publication  will  allow  each  AM- 
SAT-N  A  area  coordinator  to  have  the  neces- 
sary information  to  be  an  effective  AMSAT 
representative  in  his  or  her  area.  The  publica- 
tion will  contain  details  obtained  from  the 
already  experienced  AMSAT-NA  regional 
and  area  coordinator  teams. 

After  asking  the  Project  OSCAR  member- 
ship  for  their  areas  of  expertise,  we  have 
organized  a  List  of  volunteers  willing  to  trans- 
late OSCAR  articles  from  various  languages. 
Presently,  we  are  able  to  translate  engineer- 
ing/technical Japanese,  French,  German, 
Spanish,  and  Hebrew  into  English.  It  is  a 
principal  goal  of  OSCAR  to  provide  English 
translations  from  the  foreign  OSCAR  users  in 
hopes  of  providing  better  understanding 
among  the  worldwide  OSCAR  community. 

In  Closing.  . . 

Volunteer  organizations  need  more  than 
manpower  alone.  Those  who  can't  donate 
time  to  the  continuing  OSCAR  project  may 
make  a  financial  contribution  to  Project  OS- 
CAR and  AMSAT-NA.  These  funds  will 
continue  to  pay  for  technical  development 
and  postage  and  are  tax-deductible  under 
Section  501(c)(3)  of  the  Internal  Revenue 
Code, 


Chuck  K6LFH  has  been  a  ham  since  1958, 
and  has  degrees  in  both  Aerodynamics  and 
Electrical  Engineering.  He  Marked  for  Lock- 
heed Aircraft  in  Sunnyvale*  California,  until 
he  "retired"  in  1977,  He  has  since  started 
several  computer  businesses.  Other  hobbies 
include  flying  ami  iravei 
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Satellite  Awards 

Hamsats  add  a  new  dimension 


to  the  paper  chase 


by  Heather  Mac  At  lister  WB5RMA 


As  thousands  of  amateurs  have  discov- 
ered, chasing  satellites  can  be  addicting. 
Many  a  jaded  ham,  with  walls  lull  of  rare 
QSLs  and  the  familiar  DXCC,  WAS,  and 
WAC  awards,  has  renewed  his  enthusiasm 
for  amateur  radio  by  earning  those  awards  all 
over  again— along  with  new  ones—through 
the  satellites. 

Just  as  with  the  low- band  awards,  some  of 
the  satellite  certificates  are  more  difficult  to 
earn  than  others.  Here's  a  few  of  the  easier 
ones  for  starters. 

Get  Warmed  Up  on  These 

The  most  basic  is  the  Satellite  Communica- 
tors' Club  certificate.  lust  report  a  two-way 
contact  through  any  satellite  to  AMSAT 
S.CC.  Manager,  PO  Box  27,  Washington, 
DC  20044,  No  form  is  necessary.  Include 
information  about  the  QSO  along  with  an 
SASE  and  $1  (S2  for  non-members), 

A  good  next-step  choice  is  the  Ten  Ameri- 
can Districts  Award  (TAD)  with  satellite  en- 
dorsement .  This  aw  ard  is  sponsored  by  Lock- 
heed E.R.C.  Amateur  Radio  Club.  To 
qualify  for  I  he  award,  contact  all  ten  Ameri- 
can eallsign  districts  from  the  same  eallsign 
area.  Take  care  to  not  rely  on  the  eallsign. 
itself— check  the  actual  district  worked.  The 
Lockheed  club  prefers  to  see  a  verified  list 
over  QSL  cards.  The  list  must  show  all  perti- 
nent information  and  should  have  the  valida- 
tion ol  an  elected  official  of  an  amateur  radio 
club  or  two  other  licensed  amateurs.  Enclose 
SI  tor  the  list  submission,  $2  for  submitted 
and  returned  QSLs.  Send  award  requests  to 
W6LS,  28 14  Empire  Ave.,  Burbank 
CA  91504. 

When  sending  QSLs,  make  certain  that 
each  card  clearly  states  that  the  contact 
was  by  satellite.  State  the  frequency  as 
uplink  over  downlink.  For  example,  a 
Mode  J  contact  on  Fuji  Oscar  12  is  written  as 
145/435  MHz.  Orbit  number  is  optional 

Ready  for  Tougher  Challenges? 

The  la  miliar  WAC,  WAS  and  DXCC 
awards  from  the  American  Radio  Relay 
League  are  available  lor  satellite  QSOs.  For 
the  Worked  All  Continents  (WAC)  award, 
submit  proof  of  contact  with  a  station  in 
Africa,  Asia,  Europe,  North  America,  South 
America  and  Oceania.  Ask  for  the  satellite 
endorsement  when  applying. 

The  rules  for  Worked  All  States  (WAS)  are 
similar  to  the  standard  WAS  award.  Any  and 
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all  satellites  may  be  used  in  contacting  a  sta- 
tion in  each  of  the  fifty  stales.  For  the  com- 
plete rules  and  an  application  form,  send  an 
SASE  to  the  American  Radio  Relay  League, 
225  Main  Street,  Newington,  CT  061 1  L 

For  Satellite  DXCC,  submit  onu  hundred 
QSL  cards  from  the  DXCC  list  of  countries 
and  tonus  CD- 164  and  CD-253  to  the  ARRL. 
When  requesting  the  forms,  please  include  an 
SASE  with  two  units  of  postage. 

The  Satellite  DX  Achievement  Award, 
DX-1000.  is  also  .sponsored  by  the  ARRL*  Its 
rules  are  a  bit  tricky.  Qua  I  i  Hers  must  accu- 
mulate 1000  points.  Each  QSO  with  a  new 
station  is  worth  10  points,  each  new  country 
is  50  points  and  each  new  continent  is  250 
points.  The  very  first  contact  nets  the  opera- 
tor 310  points!  Submit  QSLs  with  form  CD- 
206  to  the  ARRL  lor  this  award. 

The  ARRL  charges  no  fees  for  these 
awards,  but  membership  is  required  of  all 
American  and  Canadian  applicant 

Speaking  of  Canada,  the  Northern  Alberta 
U  HF  Society  sponsors  an  impressive-looking 
certificate  called  the  VE  Satellite  Award.  Sta- 
tions inside  North  America  ( W/VE  and  KL7) 
must  submit  QSL  cards  confirming  satellite 
contacts  with  eight  different  Canadian  call 
areas:  VEL  2.  3.  4.  5,  6,  7.  8,  0.  VOL  and 
VY1.  Stations  outride  North  America,  in- 
cluding KH6,  are  required  to  contact  just  four 
call  areas.  The  application  fee  is  $1  for  W/VE 
and  KL7  stations  or  four  IRCs  (International 
Reply  Coupons)  for  others.  Those  who  wish 
to  have  their  cards  and  award  sent  by  regis- 
tered mail  must  include  extra  postage.  Send 


award  requests  to  Ray  J,  Nadeau  VE6SF. 
Committee  Chairman.  PO  Box  52,  Barrhead, 
Alberta  TOG  0E0,  Canada. 

An  award  with  a  slightly  different  empha- 
sis is  the  K2ZRO  Memorial  Station  Engineer- 
ing Award,  honoring  Kaz  Desker.  sponsored 
by  the  Radio  Amateur  Satellite  Corporation. 
This  is  a  test  of  operating  skill  and  equipment 
performance ,  A  control  station  sends  and 
repeats  numeric  code  groups  at  gradually  re- 
duced power  levels-  The  operator  measures 
the  receive  sensitivity  of  his  satellite  station 
as  be  monitors  and  records  the  content  of  the 
transmissions.  Those  who  can  copy  the  satel- 
lite's beacon  can  qualify  for  the  basic  award. 
The  fun  comes  from  pursuing  endorsement 
stickers  for  the  different  power  levels  with 
the  top  award  being  for  perfect  copy  at  the 
lowest  power  level.  AMSAT  hopes  to  en- 
courage stations  to  improve  their  downlink 
reception  and  thus  reduce  uplink  excesses 
which  are  unnecessary  and  drain  the  satel- 
lites* batteries.  Unfortunately,  because  of  the 
deterioration  of  AMSAT  Oscar  10.  this  com- 
petition is  on  hold  until  ihc  launch  of  Phase 
3C.  For  operating  times  and  frequencies, 
send  an  SASE  to  AMSAT  ZRO  Test,  PO  Box 
177,  Warwick,  NY  10990.  The  cost  of  the 
basic  award  is  S3. 50  for  members  and  S5  for 
non- members. 

AMSAT  sponsors  three  other  awards. 
They  are  the  AMSAT  OSCAR  Award,  the 
OSCAR  Sexagesimal  Award  and  the  OSCAR 
Century  Award.  They  are  presented  lor 
20.  60  and  100  qualified  contacts,  respec- 
tively, A  qualified  QSO  is  one  in  a  different 
state,  Canadian  call  area  or  DXCC  country* 
in  any  combination.  Endorsements  for  each 
10  QSOs  between  levels  are  available. 
Again,  the  cost  of  the  award  is  S3. 50  for 
AMSAT  members  and  $5  for  non-members. 
Include  QSL  cards  and  return  postage.  Send 
to  AMSAT,  PO  Bo\  27,  Washington, 
DC  20044. 

Two  challenging  awards  are  the  CQ  CW 
DX  Award  with  OSCAR  endorsement  and 
the  CQ  SSB  DX  Award  with  OSCAR  en- 
dorsement sponsored  by  CQ  Magazine.  The 
basic  award  is  for  confirmed  contact  with  100 
countries  specificalh  by  CW  or  SSB  After 
the  basic  award,  CQ  sponsors  several  en- 
dorsements, including  one  for  50  or  more 
countries  confirmed  via  satellite.  After  the 
basic  award  is  issued,  CQ  requires  only  a 
listing  of  confirmed  QSO's  for  the  endorse- 
ment. To  get  the  fee  schedules,  proper  forms 
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and  full  awards  requirements,  request  the  CQ 
DX  rules  sheet  from  CQ  Magazine,  76  North 
Broadway ,  HicksviUe.  NY  11801- 

Our  own  73  Magazine  offers  the  DX  Dy- 
nasty Award.  The  basic  award  is  for  100 
countries  worked  with  endorsements  avail- 
able in  increments  of  fifty  up  to  350,  then  at 
375  and  400,  Only  contacts  made  after  000 1 Z 
on  January  1,  1987*  are  eligible.  It  isn't  nec- 
essary to  submit  QSL  cards,  but  it  is  neces- 
sary to  apply  on  an  official  DXD  form,  avail- 
able from  73  Magazine .  For  the  form  and  a 
countries  list,  send  an  SASE  to  WGE  Center, 
Peterborough.  NH  03458.  Attention  DXD  A. 
Contacts  should  be  listed  in  callsign  order, 
with  date,  time,  frequency  or  band,  mode, 


and  power.  The  fee  is  S6  and  each  endorse- 
ment is  $2.  with  the  exception  of  endorse- 
ments requested  on  the  first  application- 
they're  free. 

Countries  besides  Canada  and  the  United 
States  also  promote  some  awards.  South 
Africa  AMSAT  sponsors  the  Satellite  Com- 
munication Achievement  Award  for  making 
twenty-five  two-way  contacts  through  Phase 
2-iype  satellites,  Presently,  these  are  RS  10- 
l  I  and  Fuji  Oscar  12.  Oscar  10  contacts  are 
not  included,  since  it  is  a  Phase  3  award. 

The  award  is  available  from  AMSAT  SA, 
Box  13273.  Nonhmead  1511.  Republic  of 
South  Africa,  but  funds  must  be  remitted  in 
Rands.  An  easier  way  is  to  request  it  through 
AMSAT  NA  and  use  dollars.  The  certificate 
will  still  be  signed  by  SA  Awards  Manager. 
Andre  Botes.  ZR2FK.  Send  requests  to  AM- 
SAT, P.O.  Box  27,  Washington.  DC  20044, 
Cost  is  $3,50  for  members.  $5  for  non-mem- 
bers (of  AMSAT  NA). 

From  time  to  time,  the  Federation  of  Ra- 
diosport  in  the  USSR  sponsors  a  very  intrigu- 
ing competition  via  the  RS  satellites.  Details 
are  sporadic  and  aren't  usually  broadcast 
very  far  in  advance  of  the  actual  contest. 
Listen  to  the  AMSAT  nets  for  advance  warn- 
ing, or  try  sending  four  IRC's  to  the  Federa- 
tion of  Radiosport.  Box  88.  Moscow,  USSR, 
with  a  request  for  information*  In  the  past,  the 
contests  have  lasted  a  lew  days,  with  the 
objective  being  to  work  as  many  different 
stations  as  possible  during  the  period,  A  typi- 
cal exchange  consists  of  the  contact  serial 
number   and    signal    report.    Contest    logs 
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should  be  sent  to  the  Federation  of  Ra- 
diosport. Box  88,  Moscow  USSR.  Certifi- 
cates are  given  for  first-,  second-  and  third- 
place  winners  in  each  continent,  They  are 
written  completely  in  Russian  and  are  guar- 
anteed eye-catchers. 

These  are  the  major  awards  for  satellite- 
chasers.  Earning  them  tests  equipment  and 
operating  proficiency,  as  well  as  luck.  Clear 
some  wall  space  and  good  hunting1 


Heather  MacAllister  is  XYL  of  our  hamsat 
columnist  Andy,  We  welcome  her  comribu- 
lion  and  look  forward  lo  more  submissions  in 
the  future.  She  can  be  reached  at  2310  Ro- 
mavor  Court.  Pearhnd  TX  77581. 


Packet  Radio  WITHOUT  a  Packet  TNCH 


A     A     A     A     A 

All  aboard  for  the  next  generation  of  packet 
software  capabilities.  DRSI's  PC*PACKET  Adapter 
is  the  first  step  to  advancing  beyond  the  limits 
imposed  by  small  address  spaces  and  single- 
purpose  hardware.  Together  with  the 
HF*M0DEM.  get  two  TNC's  on  one 
short  card  that  works  in  IBM 
PC/XT/ AT's  or  clones.  The 
PC*PACKET  Adapter  and  software  is 
$1 19.95.  The  HF*Modem  with  tuning 
indicator  is  $59.95.  Call  now! 

AAA 

Goes 
On  Sale  At 
Dayton  Hamvention 

Digital  Radio  Systems,  Inc. 

2065  Range  Rd.  A  Clearwater,  FL  34625  A  (813)461-0204 


CIRCLE  239  OH  READER  SERVICE  CARD 
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Briefly  Speaking: 


The  Hardly-Hard,  Hardline  Connection 


by  W.  Max  Adams  W5PFG 


Tornadoes  and  hanis  often  work  for  each 
other.  Hams  track  and  report  severe 
weather,  capable  of  producing  tornadoes. 
Tornadoes  can  tear  down  commercial  radio 
towers,  producing  short  but  usable  sections 
of  hard-line  (rigid)  coaxial  cable. 

Recently  a  Texas  tornado  completely  low- 
ered a  360  foot  commercial  two  way  radio 
and  paging  service  tower.  This  produced  (af- 
ler  the  insurance  company  said,  "Get  rid  of 
it!  * *)  a  1 50-foot  rol I  of  %  -inch  hard  line  in  my 
front  yard.  There  are  several  kinks  and  abra- 
sions, but  so-what?  I  only  need  four  pieces, 
two  20- foot  and  two  40-foot  coax  sections  for 
my  proposed  fold-over  tower's  VHF/UHF 
antenna. 

Now.  let's  see.  Four  sections,  with  two 
connectors  per  section:  gotta  get  me  eight 
%  -inch  hardline  connectors.  Then  came  the 
eye  opener;  only  $50  per  connector  times 
eight  equals  $400?  Before  I  had  a  black  eye 
closure  from  a  usually  benevolent  XYL,  I 
skillfully  dodged  the  blemish  by  saying, 
"Ho-Kay,  Ho-Kay,  I  gonna  home-brew  one 
and  Iff-en  it  work.  Til  home-brew  seven 


more 


I 


My  sharpest  dull  hack  saw  blade  removed 
one  kinked-up  part  and  left  a  good  six-inches 
oflong  home  brewing  prototype  sample. 

The  same  "  150-foot  roll  in  the  front  yard' ' 
remark  was  repeated  about  6  times  400  divid- 
ed by  150  (there  were  six  400-foot  hardline 
runs  up  the  same  ill-fated  360-fooi  tower) 
times,  by  other  area  hams,  Most  were  either 
thinking  the  black-eye  blemish  remark,  or 
making  the  blemish  avoidance  remark*  "I- 
gonna  home-brew -em!  " 

Homebrewing  hard  line  connectors  is  not  a 
new  project.  I  have  seen  several  articles  on 
the  subject;  I'm  just  gonna  "wing- it"  on  my 
own.  and  see  what  happens. 

Several  *why-not"  questions  came  to 
mind  while  cleaning-up,  squaring  up  and 
s mooting  up  i he  six  inch  hardline  sample: 

"Why  not  use  commonly  available  material , 
so  others  can  easily  make  their  own  con- 
nectors?** 

"Why  not  simplify  the  procedure  for  use  of 
ordinary  hand  tools?" 

"Why  not  minimize  soldering,  yet  maintain 
good  electrical  connection?" 

'Why  not  strive  for  good  mechanical  con- 
struction, which  can  later  be  water* 
proofed?*1 

"Why  not  use  an  inexpensive  mechanical 
arrangement,  yet  consider  electrical  re- 
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quirements*  such  as,  characteristic 
impedance  mismatch,  etc.?" 

"Why  not  use  a  mechanical  arrangement 
which  will  allow  preventive  and  correc- 
tive maintenance?" 

"Why  not  strip  \-[/i  inch  of  the  sample's 
outer  conductor  plastic  jacket  and  see 
what  it  is  covering?" 

"Why  not  remove  l .  I  inches  of  the  corrugat- 
ed outer  conductor  and  foam  insulation 
thereby  exposing  the  0.3-inch  tubular 
center  conductor?" 


Photo  A  Interior  detail  of  the  home -brewed  hard- 
tine  connector,  At  $50  each  far  regular  connectors* 
it  *s  worth  the  effort  to  roll  your  own. 

"Why  not  take  the  stripped  sample  to  the 
hardware  store  and  search  for  a  suitable 
rigid  copper  plumbing  fitting  that  will  re- 
duce the  %-inch  hardline  lo  a  female  UHF 
barrel  connector?'* 

Under  five  watchful  eyes  of  three  hardware 
store  clerks,  I  fumbled  through  several  bins 
of  pipe  fillings.  I  tried  to  prove  my  sanity  to 
these  same  three  clerks  with  the  purchase  of 
one,  79-ccnt.  I -inch  male  pipe  thread  to  '/4- 
inch  rigid  copper  pipe  adapter. 

Standard  water  pipe  threads  are  slightly 
tapered.  Likewise,  the  copper  fitting's 
threads  are  tapered.  T  used  a  %-inch  round 
burr  electric  drill  bit,  a  sharp  edged  '/2-inch 
mill  bastard  file  and  a  pocket  knife  to  remove 
the  taper  and  some  of  the  threads  from  the 
copper  fitting.  I  tested  the  fit  frequently  dur- 
ing this  surgical  exercise  to  determine  the 
seating  of  the  outer  conductor  to  the  hardline 
adapter  shell 

Notice  the  corrugated  "lands*  pressed  in 
the  hardliners  outer  conductor.  Remove  suf- 
ficient adapter  shell  material  to  allow  inser- 
tion of  one  and  one-half  "high"  lands;  about 
0,4  inches-  This  places  the  first  "low"  land 
about  0,  I  inch  *  inside"  the  adapter  shell. 

"Why  not  drill  and  tap  three,  equally 
spaced,  6-32  thread  Alien  setserew  places, 
0*  I  inch  from  the  adapter  shells  rear  edge?' 

This  should  mechanically  secure  the  hard- 
line to  the  adapter  shell  and  provide  a  good 


electrical  (although  not  waterproof)  con- 
nection. 

Assorted  UHF  chassis  connectors,  barrel 
connectors  and  adapters  were  scrounged 
from  the  connector  junk  box.  I  carefully  ex- 
amined the  assembly  of  each:  *  What  had  to 
go  together,  can  come  un-togcther!"  A  light- 
ly chrome-plated  brass  BNC  male  to  UHF 
female  adapter  seemed  a  likely  candidate  for 
hacksaw  surgery,  Make  a  shallow  cut,  next 
to  the  unthreaded  shoulder  portion  of  the 
UHF  end.  Be  careful,  do  not  cut  the  center 
conductor. 

"Why  not  remove  the  chrome  plating  from 
the  smooth  rear  edge  of  the  UHF  shell?"  A 
few  strokes,  with  a  flat  file,  quickly  removes 
the  not-so-tender  chrome  plating.  Later,  this 
allows  soft  soldering  of  the  brass  UHF  shell 
to  the  copper  adapter  shell , 

"Why  not  taper  the  hardline^  0.3  inch 
tubular  center  conductor  to  approximate  the 
hardline  adapter  shell  taper?"  This  is  accom- 
plished by  sawing  four  M-inch  slots  in  the 
center  conductor  with  two  hacksaw  cuts 
spaced  90  degrees,  leaving  four  center  con- 
ductor tabs. 

*lWhy  not  cut  a  taper  to  each  center  con- 
ductor tab,  which  allows  them  to  form  about 
the  UHF  adapter's  center  conductor?"  Care- 
fully bend  each  lab  to  provide  equal  reduction 
of  the  hardline  center  conductor.  Trim  the 
four  formed  tabs ,  setti  ng  the  center  conductor 
overall  length  to  completely  scat  in  the  UHF 
shell  insulator,  Leave  sufficient  clearance  for 
self  alignment  during  installation  of  a  PL -25 9 
connector. 

Notice  that  the  center  conductor's  insulator 
is  held  in  place  by  three  "staked"  indenta- 
tions in  the  UHF  shell, 

"Why  not  remove  the  UHF  insulator* "  A 
few  sharp  blows  to  a  suitable  drift  punch 
while  holding  the  UHF  shell  forces  the  insu- 
lator from  if  s  mounting.  This  prevents  its 
distortion  when  the  UHF  connector  shell  is 
soldered  to  the  hardline  adapter  shell. 

Carefully  assemble  the  hardline,  adapter 
shell.  UHF  shell,  insulator,  and  center  con- 
ductor. Inspect  the  assembly  for  alignment 
and  neatness.  Carefully  mark  the  location  of 
the  UHF  shell.  When  it  is  correctly  installed 
in  the  hardline  adapter  shell,  then  separate  the 
entire  assembly . 

Remove  the  UHF  insulator,  as  described 
earlier.  Install  the  UHF  shell  in  the  hardline 
adapter  shell  at  its  marked  location.  Apply  a 
small  amount  of  rosin-core  solder,  using  a 
1 50- watt  soldering  gun,  between  the  UHF 


I 


For 


V 


the  best  buys   in  town  call: 
21 2-925-7000 

Los  Precios  Mas  Bajos  en 
Nueva  York. . . 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 


MAY  We  Help  You  With  the  Best  in 

Commercial  and  Amateur  Radios? 

Lew  W2BIE,  ToniT  Kitty  WA2BAP, 

and  Jan  KB2RV 

Antennas 


ICOM 


ONV  Safety 

beHs-in  stock    ,CR71A  751A^  mx*  tbnh,  38a,  4sa.  Mjcro2M. 

R  7000,  IC-761,  IC-375A,  275AJH,  3200A.  475A/ 
H,  735,10-900.  IC-7S1 


KENWOOD 


WlA**UlG     fT 


vaOvmuQM 

I    iViA 

TS440S/AT,  fl-5000,  fl-2000,  TS-S4Q  S7AT 
TM  Z21A/421A,  TM-2B7QfiitSQM2QAr  TH-751A, 
Kenwood  Service  ^R#pail\  TM-7P1A.  T5-7lvailA 
TM3S30A.  TH20SAT  TJ4215A.  TW-41O0A.  TM-3Z1A, 
TS14C6.  TS6S0S- 

Budwig  ANT   Products 
FLUKE  77  Multimeter 

"s 

At  •  95 

VoCom/Mirage/Alirtco 

Tokyo  Hy-Power/TE  SYSTEMS 

Amplifiers  & 

&/8KHT  Gain 
Antennas  IN  STOCK 


FT-767GX,  FT-757GX11.  FT-311  RM,  FRG- 
8800,  FT-736,  FRG-9600,  FT-211/711RH, 
FT-2700RH,  FT-212/712RH,  FT -747 

YAESU  I  ICOM  Lind-Mosils  HfT 

23/73^33/727Rl  IC2AT/12AT         Mid  Ian*  Standard 
FT-2/I/709R  H      (C02AT-3ZAT    **■>»*"     Ma*qn 
FT-I903;il23|  IC^O3/04AT     Timu  ftciim,ftcho 

|  IC-A2/U16        VC#™S?i5(M*rt',*>M7W 


SMART  PATCH 

op  '0  SA  wVin  Paten  FM 

ins  :e  .-I    To   Vqu'    Telephone    G*eal    For 
.  ione  Cs      I       "  \*oD'*t*  rn  Base  Sample 
H>.  5lOSAi510SAII 


m 


m 


*         ■  t  4 


WWW  T£  PA  TCHIV,  Duplex  8000 


AMERITRON  AMPLIFIER  AUTHORIZED  DEALER 


X* 


-& 


Soldering 
Station, 


48  Watts,      $68 

MICROLOG-ART  1 ,  Air  Disk. 
SWL,  Morse  Coach 

KANTRONICS 

UTU.  KAM,  UTU-XT, 
KPC  2400.  KPC  IV 

EIMAC 


Computer  Interfaces 
Stocked;  MFJ-1270B, 
MFJ-1274,  MFJ-1224,  AEA 
PK-87,  MFJ-1278,  PK-232 
W/FAX, 


ALINCO  ALD*24T.  ALR-206T 

Yaesu  FTR-2410,  Wilson 
ICOM  IC  RP  3010  (440  MHz) 
ICOM  l&RP  1210  (1.2  OHzl 
(COM  [C-RP  2210  (220  MHz) 


NYE  MBV-A  3  Kilowatt  Tuner 
SANTEC 
ST-222/UP 

ST20T 

ST442AJP 
HT-7 


AEA  144  MHz 

AEA  220  MHz 
AEA  440  MHz 
ANTENNAS 


3-500Z 

572B.  6JS6C 

12BY7A  & 
6146B 


BIRD 
Wattmeters  & 
Elements     7^ 
In  Stock 


Complete  Butternut  Antenna 
Inventory  In  Stock! 


DIGITAL  FREQUENCY  COUNTERS 

Trtonyx.  Model  TR-1000,  0-600  MHz 
AMP  SUPPLY  STOCKED 

Long-range  Wireless 
Telephone  ior  etgort  in  stock 


BENCHER  PADDLES, 

BALUNS.  LOW  PASS  FILTERS 

IN  STOCK 


Ten-Tec 
Tuner  229B 


ooe 


S    HE 

I    EC 

LiJ  in 


HEIL 

EQUIPMENT 
STOCK 


SANGEAN  Portable  Shortwave  Radios 

Tn-Ek  Towers 


■  - 

I      4      1 

•      1 

fc  : 

§1 

># 

1 

t 

0} 

'* 

_^_ 

t 

MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Saxlon  Wire  &  Cable.  Int'l  Wire 


New  TEN  TEC 

Corsair  II.  paragon,  Argosy  H 


Hy-Gain  Towers 
&  Antennas,  and 
Roters  wNl  be 
shipped  dtrecl  to 
you  FREE  or 
shipping  cos! 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP.,  512  BROADWAY.  NEW  YORK  CITY.  NY  10012  (FOUR  BLOCKS  NORTH  OF  CANAL  ST.) 


Nt»W   York   Cltif'*     LARGEST  STOCKING  HAM  DEALER 

turn  wily    S     COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  Se  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  12  7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRICES 

Monday  -Friday  9  AM.  to  630  P  M        Thursday  to  8  PM 
Saturday  &  Sunday  10  A  M   to  5  PM.  <Fr«  Parking} 

AUTHORIZED  DISTS   MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS 

IRT/LEX  "Spring  St.  Station  ' 
Subway*:    BMT  "Prince  St.  Station" 

IND-F"'  Tratn-Bwy,  Stalion" 

Bus:  Broadway  #6  to  Spring  SI. 

Path— 91  h  St  /6th  Ave.  Station 


Commercial  Equipment 
Slocked:  ICOM,  MAXON 
Midland,  Standard 
Wilson,  Yaesu  We  serve 
municipalities,  business- 
es. Civil  Defense,  etc 
Portables,  mobiles,  bases, 
repeaters 


We  Stock:  AEAr  ARRL,  Alpha,  Ameco,  Antenna  Specialists,  Astatic,  Astron, 
B  &  K,  B  &  W,  Bencher,  Bird,  Butternut,  CDEt  CES,  Communications  Spec, 
Connectors,  Cushcraft.  Daiwa.  Dentran,  Digimax,  Drake.  Eimac.  Encomm, 
HeilSound,  Henry.  Hustler  (Newtromcs).  Hy-Gain,  Icom,  KLM.  Kanlronics. 
Larsen.  MFJ,  J.W  Miller,  Mirage,  Newtromcs,  Mye  Vtking.  Palornar.  RF  Prod- 
ucts, Radio  Amateur  Callbook,  Saxtoo,  Shure.  Te^ex,  Tempo,  Ten-Tec,  Tokyo 
Hi  Power.  Thonyx  TUBES,  W2AU,  Waber,  Wilson.  Yaesu  Ham  and  Commer- 
cial Radios,  Vocom,  Vibroplex,  Curtis.  Tn-Ex,  Wacom  Duplexers,  Repeaters. 
Phelps  Dodge,  Fanort  Intercoms.  Scanners.  Crystals,  Radio  Publications 


Wanted:  FuntimtTKh^ioans 


WE  NOW  STOCK  COMMEBCIAL  COMMUNICATIONS  SYSTEMS 

HAM  DEALER  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED 

COMMERCIAL  RADIOS  stocked  A  ••rvlcad  on  pr*ml«*», 

AL 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call  sales 

Export  Ordin  Shipped  Immediately.  TELEX  1  2-7Q70  FINAL 
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connector  and  the  hardline  adapter  shell. 
Heat  the  surfaces  to  soldering  temperature, 
then  How  a  small  bead  of  rosin-core  solder  to 
the  joined  parts.  Allow  the  assembly  to  cool 
naturally.  Do  not  pick  it  up  too  soon,  as  I 
did— for  a  very  short  time! 

CareMly  solder  the  UHF  center  conductor 
to  the  hardline  center  conductor  tabs.  Allow 
the  solder  to  How  smoothly  and  cool  natural- 
ly. Do  not  attempt  to  quench  (cool)  the  con- 
nection, otherwise  the  solder  may  crystallize 
and/or  distort  the  assembly. 

"Why  not  place  a  neat  amount  of  silicon 
seal  around  the  exposed  hardline  outer  con- 
ductor?" This  may  not  make  the  joint  water- 
tight, but  it  can  offer  a  little  help  with  a 
potential  moisture  problem.  Curefijlly  install 
the  hardline  shell  assembly  to  the  center  con- 
ductor assembly  and  snugly  tighten  it's  three 
set  screws.  Do  not  puncture  the  hardline  out- 
er conductor. 

"Why  not  get  a  cup  of  coffee  and  admire 
the  newly  completed  hardly -hard,  hardline 
connection?'  It's  a  lot  of  fun  to  install  a 
PL-259  on  your  proud  home-brew  accom- 
plishment while  waiting  for  ihe  next  cup  to 
cool! 

Somewhere  near  the  bottom  of  the  pot, 
another  why-not  question  was  found  near  the 
bottom  of  the  cup. 

'Why  not  repeat  the  procedure  and  make  a 
pair  of  connectors,  this  time  using  a  20  foot 
section  of  hardline?" 

1  Why  not  gel  a  cup  of  coffee  and  admire 
the  newly  completed  hardly-hard,  hardline 


v^^. 


?<-»    IftCM   **¥Ki-tHC 

fFI  l*F    ADAPTER  GEXlU    COtdUCTO* 

J  'It  Ul*    fHOWTEP    CEMiTt*     IHSljUnTOJi 

['■*]  6-5?    SETSCREW    11    PLACES* 

HAftQUHC   ADAPTER   SKtL 
UHF    iWflf  TEP    5HE1.1. 
HDT    GMMl    TO    RHV 


Figure  L  Hardly-Hard  hardline  connector  assem- 
bly compt  mem  pans. 

connections?*  If  s  a  lot  of  fun  to  install  a 
PL-259  on  your  proud  home-brew  accom- 
plishment, while  waiting  for  the  next  cup  to 
cool! 

Somewhere  near  the  bottom  of  the  second 
pot,  another  why -not  question  was  found 
near  the  bottom  of  the  fifteenth  cup, 

"Why  not  make  some  simple  measure- 
ments, if  for  nothing  else,  just  to  "prove  the 
books  correct?"  Measuring  line  loss  in  less 
than  100  feet  of  &  inch  hardline  is  noi  an  easy 
task.  However,  some  data  can  be  obtained 
with  a  calibrated  signal  source,  a  calibrated 
wide  bandpass  radio  frequency  (RF)  voir 
meter  (or  wattmeter)  and  a  dummy  load  of 
correct  impedance  and  power  dissipation. 

Provided  there  is  no  system  reactance, 
which  is  virtually  impossible,  ordinary 
amateur  radio  test  equipment  can  be  used  to 


make  good,  valid  measurements.  If  the 
GOES1NTA  nearly  equals  GOESOUTA  and 

reflected  power  hardly  lifts  the  needle  from 
the  peg.  then  all  is  OK  Should  there  be  any 
appreciable  line  loss,  reflected  power  indica- 
tions, or  healing  of  the  joints,  something  is 
wrong*  Incidentally,  use  of  an  antenna  sys- 
tem* thought  to  be  of  50O  impedance,  a  50Q 
(nominal)  RF  source  (Transceiver  or  trans- 
mitter), 50Q  (Nominal)  hardline  and  50O 
(Nominal)  test  equipment,  will  be  reactive  to 
some  degree.  Therefore,  do  not  get  on  the 
local  repeater  and  say,  "Absolutely  Flat!" 
without  "'for  ham  radio  purposes"  appended 
to  the  "flat"  remark. 

Briefly  Speaking,  readers  may  ask,  "Why 
20-  and  40-foot  sections  of  y«-inch  hard- 
line?1" My  main  reason:  to  remove  the  unnat- 
ural kinks,  skulls  and  flat  anomalies  installed 
at  several  places  in  150  feet  of  almost  new, 
expensive  coaxial  cable,  w  hen  the  tower  was 
disassembled  by  a  Texas  tornado!  My  second 
reason:  to  provide  an  ordinary  flexible  coax- 
ial cable,  flexible  hardline  "joint"  on  a  fold 
over  antenna  "pole."  After  all,  the  price  I 
paid  for  148  feet  of  usable  ft-ineh  hardline 
was  far  less  than  tlea -market  price  of  used 

RG-58! 

Final  reason:  Think  of  ihe  fun  I  have  writ- 
ing this  stuff,  taking  pictures,  drawing  draw- 
ings and  listening  to  an  Editor  laff-out-loud 
while  saying,  *Pee-eFf-Gee  wants  me  to 
print  this?  Iff-cn  I  do,  wha-wud-ole  *NSD* 
say?* '  *  Yer- fired ! '  thasa-wha-c-wud-sal" 
Vy  ITs,  Max, 


Number  1 1  an  your  Feedback  card 


Uncle  Wayne's  Hamshack 
Sweepstakes  Winners 


These  are  the  lucky  winners  of 
Uncle  Wayne  *s  hamshack! 


Hooray!      Hooray! 


Grand  Prize 

Louis  Hahn  WB3KVH  from  Erie, 
Pennsylvania,  won  an  IC-551D 
six-meter  transceiver  and  an 
KM51 A  70cm  transceiver. 


Fourth  Place 

David  Brockelmeyer  KJ0V  from 
Baliwin*  Missouri*  won  an  1C490A* 


Seventh  Place 

Francis  Gracon  from  Englishtown, 

New  Jersey,  also  won  a  PS-3. 


Second  Place 

James  Jones  from  Birmingham, 

Alabama,  won  an  IC-45 1 . 

Third  Place 

Sylvester  Haefner  from  Mystic, 
Connecticut,  won  an  IC-551D. 


Fifth  Place 

Charles  Sadowski,  Jr.  from  Glendale, 
Arizona,  won  a  Kenwood  TR-9500  UHF 
multi-mode  transceiver. 


Sixth  Place 

Malcolm  Mayercik  W2TI  from  High 
Bridge,  New  Jersey,  won  an  ICOM  PS-3 
power  supply. 


Eighth  Place 

Ted  Pinsker  KA3COR  from  Pittsburgh, 

Pennsylvania,  won  a  Yaesu  Dummy 

Load-Wattmeter. 


Congratulation  to  all  the  winners  from 
everyone  here  at  731 


34     73  Amateur  Radio  •  May.  1988 


Need  Quick      A 
Turnaround 

on  CRYSTALS? 

Try  Our  E.O.D. 

(Emergency  Order  Dept.) 

and  get 

JAN  QUALITY 
and  STABILITY 
PLUS  Low  Prices! 

>to  oenefil  from  2i  years  d 
nanufactumg  qualty  cjyaals 
tar  rduary.  mitary  services. 
ratio  amateurs,  crtizwt  Hand 
and  expermenters. 

lb  Gat  Free  Catalog 
Call  or  Write 

JAN  CRYSTALS 

P.O.  Box  06017 

Ft.  Myers.  FL  33906 

(813)  936-2397 


VISA 


ifcm**f-C{ro 


CALL  1-800-237-3063 
FREE  (Except  Florida) 
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(201)  I 

HOURS; 


THE  PX  SHACK  Inc. 
52  STONEWYCK  DR. 
BELLE  MEAD,  N.J. 
B74-6013  08502 

10AM-3PM  ORDERS 
7PM-10PM  TECH. 


DAYTON  88 
US  AT  BOOTHS  335  &  336 


TONNA 


ANTENNAS 


50-5*1 

50-7al 

144-iel 

144-2x4 

144-2x9 
144-9porf 

144-9flx 
144-T3el 
144-17el 
435-9el 
435-19*1 
432-21DX 
438-21 ATV192 
435-2x19  585 


109 
!1TBE 
!I55 
S67 

111 
$77 

75 

S3 

129 
$67 

77 

92 


ii 


1  i46G 

!i55 

!;129 

!167 

:;365 

!|67 


432-4x21K 

220-M 

220-Tlil 

220-!9el 

902-23el 

902-4x23H 

1296-23el 

1296-4x23H  $365 

1255-23ATV  !«7 

1296-55*1      S99 

1296- 4x5 SH  !i489 

2304-25*1      $89 

POWER  DIVIDERS 

144,220.432,902 

1296,2304mHZ 

TRANS  VERTERS 

MICROWAVE  MODULES 

MMT50/144    20w  2m  IF.  $489 

MMT50/28S  20w  28mhz  IF,  !;489 
MMT1 44/28  lOw  28mhi  IX  S259 
MMT144/28R  25wGaAsFET/DBM  !i489 
MMT220/28S  15w  220-25  !i279 
MMT432/28S  lOw  W/OSCAR       $369 


\iw<Hh  knon    START  COPYING 

;y;>;;:fu^I  CW  THE  EASY  WAY! 

f n «ift»df /  of  leftefs'    Time  pr <  >\  rn,  fit? %■  ■  fc >-k\ut t 
nwthod^  !ncreast>  skith  jnd  speed  at  the  same 
Time!  3-&ep  pm(p<mt. 

□The  QSOTRAINIfT  Code  Course, 

Sidrt  copvm^  words  ihe  very  iirst  day?  Ideal. 
moderate  speed   Two  60-mirt  tapes  ^nri  roni 
plete  uriHen  irtstrnc  turns.  S14JI5  +  -S&H. 

□  The  QSO-MASTEfT  Practice  Tapes. 

rhe  -  "plateau* buster!  B\  Hi,  12.  <%  I4wpm 
Two  (lU-rTiiu  topes  and  complete  fr^^qfohs\ 

$12,93  +  5&ri 

Dlhe  QSO-PRO™  Practice  Tapes. 

( to  all  the  way  to  Exjr.i!  If>.  18,  20,  &  22  wpm. 
Two  frU-min  la  pes  .md  complete  inslruclkm». 
S1J.95  +  S&H. 

Order  yours  Todn 

riKire  =  $1.50.  U.    tN   Ml    Ml         H   Wldtld**! 
A  Chert.  Monrv  €ktk H 

AVC  INNOVATIONS,  INC.*  DEPT7A 
P,0-  Box  20491  •  Indpls.  IN  46220^0491 


CIRCLE  329  OH  READER  SERVICE  CARD 


A  better  way  to  design 

and  analyze  Long  wires, 

Vee's,  and  Rhombits. 


LONG    WIRE     PRO 

Easy  to  use,  menu  driven,  select  wire  length, 

height,  frequency,  ground  type,  and  get  o  color 

coded  sinusoidal  projection  of  your  HF  antenna. 

For  the  IBM  PC  end  compatibles, 

DOS  2.0  or  higher,  256K,  color  required. 

Price  $35.00 

EPSILON      CO 

Box  715,  Trumbull  CI  06611,  (203)  261  7694 


CtRCU  324  ON  READER  SERVICE  CARD 


"ASTOUNDING! 


II 


This  is  the  reaction  we  most  often 
hear  to  K5CNs  "First  Sounds 
Method, M  an  introduction  to  Morse 
Code.  Developed  by  a  professional 
telegrapher,  it  embodies  special 
mnemonic  devices  to  enhance 
prompt  learning,  and  avoids  steps 
that  often  cause  the  frustration  of 
"speed  plateaus."  One-hour  cas- 
sette with  coordinated  instructional 
material 

This  cassette  is  designed  for  the 
rank  beginner,  who  has  never  tried 
any  Morse  instruction  before.  Such 
beginners  will  be  quite  surprised  at 
the  speed  with  which  they  learn  the 
code. 

Send  check  or  money  order  for 
$13.00  U.S.  (includes  shipping  and 
handling)  to:  FIRST  SOUNDS,  Box 
426,  Fort  Davis,  TX  79734. 


Famous 


A  very  special 
guide  to  what 
the  exciting  world 
of  computer  and 
electronics  kit- 
building  can 
dolor  you. 

The  informative  Heathkit  Catalog  shows 
you  more  than  450  exciting  electronic  prod- 
ucts that  wilt  challenge,  instruct,  and  enter- 
tain you.  You  II  find  countless  kits  thai  you 
can  build  and  enjoy,  from  computers  and 
robots  to  color  , 

Iv's  and  a  variety  of 
home  products. 
And  each  is  backed 
by  our  years  of 
experience  and      « 
our  promise, 
"We  won't  let 
you  fail " 

IBM-PC 

Compatible  Expandable 

Computers 


HERO*  2000 
Educations) 
Robot  and 
Courseware 


<* 


Precision 

T«#l 

friftlry  men's 


Electronic 
Doortocfc 


I 


PackKIt  Multi-Mode  TNC 


Send  NOW  for^ 

your  FREE     J 

Heathkit  Catalog.  I 

Send  to;  Heath  Company.  Dept.  01 1  -652  I 
Ben! on  Harbor,  Michigan  49022 


Name 


Address 


City 


State 


Zip 


I 

A  su osi d i**y  of  Zantlti  Electronics  Corporation         CL-784 R  3 

I  — m      Heathkii'     I 
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...._, 


ASTROIM 

CORPORATION 


9  Autry 

Irvine.  CA  9271 8 

(714)458-7277 


INSIDE  VIEW -HS-12A 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RUBBED  •  RELIABLE 


SPECIAL  FEATURES 


SOLID  STATE  ELECTRONICALLY  REGULATED 

FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 

from  excessive  current  &  continuous  shafted  output 

CROWBAR  OVER  VOLTAGE  PROTECTION  on  ait  Models 

imp I  HS-3A.  RS-4A.  BS-5A 

MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 

Voltage 

HEAVY  DUTY  HEAT  SINK  -  CHASSIS  MOUNT  FUSE 

THREE  CONDUCTOR  POWER  CORD 

ONE  YEAR  WARRANTY  ■  MADE  IN  USA 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-1 25  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  t  0.05  volts 
(Internally  Adjustable.  11-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  A 
(online) 

•  AIM  lYiitf hit  with  220  VAC  iipil  viltift 


MODEL  RS-50A 


RM  SERIES 


MODEL  RS-50M 


1 


MODEL  VS-5QM 


19"  x  5Vi  RACK  MOUNT  POWER  SUPPLIES 


MODEL  RM-35M 


MODEL 
RM-12A 
RM-35A 
RM-50A 

*  Separate  Volt  and  Amp  Meters 

KM- Til  M 
RM-35M 
RM-50M 


CfltillMt 

Oitv  | Amp s I 

9 

25 

37 

9 

25 
37 


iCS" 

|A«ps| 

12 

35 

50 

12 
35 

30 


Sizt  [IN] 

I   0%   w   «   w 

5V*  x  19  x  8% 
5H  x  19  x  12V* 
5V*  x  19  x  12* 

5V.  x  19  x  8 

i  x  19  x  12* 
5'4  x  19  x  12* 


Shipping 
m.  (Ill  ) 

16 

38 

50 

16 

91 
50 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

RS-4A 

RS-5A 

RS^7A 

RS-7B 

RS-10A 

RS-12A 

RS-12B 

RS-20A 

AS-35A 

RS-50A 


Continuous 
Duty  |Ampt] 

2.5 

3 

4 

5 

5 

7,5 

9 

9 

16 

25 

37 


ICS* 

lAnpi) 
3 
4 
5 
7 
7 
10 
12 
12 
20 
35 
50 


Sirs  [IN] 

H  x  W  x  D 

3  x  4*4  x  m 

3^  x  6*  X  9 

x6">x7% 
3^  X  6*  x  9 

4  X  7%  X  10* 

4  X  7*  X  10V* 
4*  x  8  x  9 

4  x  -n  x  io% 

5  x  9  x  ID 
5x11  x  11 
6x13^x11 


Shipping 

Wt.  (Ifas.) 

4 

5 

7 
9 
10 
11 
13 
13 
18 
27 
46 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

Switchable  volt  and  Amp  meter 
RS-12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS-50M 


Continuous 
Dity  (Amps) 


16 

25 
37 


ICS" 
(Ampi) 

12 

20 

35 
50 


Sizi  |IN| 
H  xW  xD 

4*  X  8  X  9 

SxSxIC 
5x  11  x'11 

6x13^x  11 


Shipping 
Wt  |lbs. | 

13 

19 

27 
46 


YS-M  AND  VRM-M  SERIES 


Sizt  |  IN) 

IxWxD 


Separate  Vott  and  Amp  Meters  *  Output  Voltage  adjustabie  from  2-15  volts  *  Current  limit  adjustable  from  1.5  amps 
to  Full  Load 

Ciitiiiiis  ICS* 

MODEL                                         Duty  (AipiJ  (Aipt| 

@13.BVDC  ©1QVDC  @5VDC  @13.8V 

VS-12M                               9               5  2  12 

VS-20M                              16               9  4  20 

VS.35M                            25             15  7  35 

VS-5QM                             37             22  10  50 


4  Vl-  X  8  x  9 

5  x  9  x  10* 
5x  11  x  11 

6  x  13%i  x  11 


Shipping 
Wt.  |lbi] 

13 

20 


MODEL  VS-35M 


*  Variable  rack  mount  power  supplies 
VRM-35M  25  15 

VRM-50M  37  22 


7 
10 


35 
50 


5%  X  19  X  12* 

5V;.  x  19  x  12* 


46 


36 

50 


RS-S  SERIES 


MODEL  RS-12S 


Built  in  speaker 


MODEL 

RS-75 
RS-10S 
RS-12S 
RS-20S 


C  ill  in  tit 

Oiif  | Aaps| 
5 

7.5 
9 
16 


7 

10 
12 
20 


Sizi  |IKj 
H  x  W  x  D 

4  X  7%  X  10^ 

4  X  7V?  X  1Q3A 

4*  X  8  X  9 

5X9X  10Va 


5  kip  pi  1 1 

libs] 

10 

12 

13 

18 


"ICS— Intermittent  Communication  Service  (50%  Duty  Cycle  5mm.  on  5  min.  off) 


CIRCLE  16  ON  READER  SERVICE  CARD 


I *  OMAR  ELECTRONICS  *  -    ~| 

FOR  ALL  YOUR  AMATEUR  NEEDS 
I  SPECIAL  PRICES  on  all  I 

|    MFJ  PRODUCTS  *  A.R.R.L.  PUBLICATIONS    | 
and  other  Ham  Radio  equipment! 


I 


404-466-3241    __ 

I  OMAR  ELECTRONICS*  Omar  PupoWABFON 

j      RTE  X  HIGHWAY  81  SO,  *  LOGANVILLE,  QA  30249 J 

CIRCLE  392  ON  READER  SERVICE  CARE) 

MuUiband  QRV  160^10  Emergency  Pack^ 

Field  Dav  W^ST^*}  Anient 

TT*  Emereency  ^rk mhh  |  lfl  the  VV  ** 

QRV  1 60- 10  All  Bind  fctnfc-proof 

weather  sealed  vuenni.  Qukk  Launch 

kit.  70  RG-B*  feedJine,  ICO  mctei 

adapter,  all  band  counterpoise,  207 

rotproof  tine.  Complete  and  QEV. 

Oik  person  instills  in  IS  minutes  1  info:  56c  ilw. 

1971  N,  Oak  Lane  1300  E.     \_AfllfffHfljWeJ* 

^        Provo,  UT  $M* u  :  Mx  \>  I  HO  U    374-1  0S4 ^ 

CIRCLE  90  ON  READER  SERVICE  CARD 


*  *  *  *  *  PRESENTING  **  w  *  *  * 

TV 

DESCRAMBLERS 

*****   STARRING    ***** 

JERROLD,  HAMUff ,  OAK 

A/tfD  OTHf  If  FAMOUS  MAJWUFACTUBESS 

•  FINEST  WA*tt*A<T>  tnOGAAM  AkWtAH.f 

•  LiGWEST  *FFAH..-  WHOLESALE  MhCf  *  IN  Ul 

■  OROERS  SMI»f  O  FROM  STOCK  UriTHi*  jN  HOURS 

FOB  FREf  CATALOG  ONI*  1-SOO-  345-892  7 
AU  INFORMATION     1-8l0-716-S9f4 


FOR 


PACIFIC  CABLE  CO-  IMC. 

73251/*  RESEDA  BLVD..  DEPT  (SIS 
RESEDA.  CA  91335 


VISA 


CIRCLE  1  7a  ON  READER  SERVICE  CARD 


HAM  RADIO 
SELF  STUDY  COURSE 


NOW  ONLY 


$1095 

W  Plus  $2 


00 


shipping  &  handling 
VISA/MasterCard  Accepted 

Prepare  for  the  fantastic  world  of  amateur 
"radio.  Study  at  your  leisure.  No  technical 
background  required.  Entry  level  amateur 
radio  operators  can  now  talk  on  the  ten  meter 
band  and  FM  repeaters, .  £ven  link  their  ham 
radio  stations  to  the  public  telephone  system 
and  personal  computers.  Privileges  never 
before  available  to  the  beginner!  Complete 
FCC  license  preparation  course  contains 
everything  you  need  to  know  to  pass  both  the 
written  and  Morse  code  examination  in  a  very 
short  time.  Written  in  easy -to -understand 
language,  Contains  fully  illustrated  text  book, 
two  long-play  code  learning  cassettes,  all  302 
word-for-word  FCC  license  test  questions, 
answers,  .  and  much  more!  You  can't  miss! 
Sold  with  a  10  day  money  back  guarantee. 
Phone  orders  accepted.  Dealer  and  classroom 
instructor  discounts  available. 

VV5  YI-VEC        P.  O.  BOX  #10101 
Dallas,  Texas  75207  -  Tel:  817^*61  6443    [ 


Performs  with  consistent  reliability 
providing  dimmer  controlled 
illumination  for  late  night  DX'ing. 


s 


49 


95 


Includes  shipping 
&  handling 


Credit  card  customers  can  order  by 
phone.  Call:  (313)231-9373 

Send  To: 
Littlite/CAE  Inc. 
P,0,  Box  430 

Hamburg.  MI  48139 

D  My  check  or  money  order  is  enclosed 
Charge:  VISA  □      MasterCard  D 
Acer  No Exp /_ — 

PLEASE  PRINT  CLEARLY 

Name 

Address 

Cfcy_ 

State 


.Zip. 
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CIRCLE  278  ON  READER  SERVICE  CARD 


RF  POWER 

TRANSISTORS 


We  stock  a  full  line  of 
Motorola  &  Toshiba  parts 

BOOTH  360 

for  amateur,  marine, 

and 

AT  DAYTON 

business  radio  servicing 

Partial  Listing  of  Popular  Transistors 

2-30  MHz  12V.  ( 

-  =  2$V} 

PN 

Rating 

NelEs. 

Match  Pr. 

MRF421 

Q 

100W 

52400 

$53,00 

MRF422- 

150W 

3600 

7800 

MRF454.  A 

0 

sow 

14  50 

32.00 

MRF455.  A 

O 

sow 

11.75 

26.50 

MRF485' 

15W 

6.00 

16-00 

MRF492 

O 

90W 

1600 

3500 

SRF2072 

0 

65W 

12.75 

28.50 

SRF3S62 

o 

now 

2400 

53.00 

SHF3775 

a 

75W 

13  00 

29.00 

SRF3795 

0 

90W 

16.50 

34,00 

SRF38Q0 

0 

100W 

17.50 

38  00 

2SC2290 

0 

80W 

16.75 

39.50 

2SC2979 

Q 

100W 

2200 

48.00 

O      Selected  High  Gain  Matched  Quads  A  vail&bte 

VHF  VHF  TRANSISTORS     12V, 

Ralmg 

MHz 

NeiEa 

Match  Pr. 

MRF245 

80W       136-174 

27  50 

61  00 

MRF247 

75W       136  174 

26,00 

58  00 

MRP24B 

80  W       136-174 

3300 

71  00 

MRF&41 

15W       407-512 

1S00 

4200 

URF&44 

25W       407-512 

21-00 

46  00 

wnrnc 

40W       407-512 

25  00 

54  00 

MRF646 

60W       407-512 

31.00 

66-00 

2N6080 

4W        136-174 

625 

— 

2N6031 

i5W        136  174 

800 

— 

2N6G12 

25W       136-174 

9-50 

i — 

2N60S3 

30W       136-174 

9.75 

24,00 

2N60&4 

40W        136-174 

11.50 

28,00 

PARTIAL  LISTING  OF  MISC.  TRANSISTORS 

MRF134 

516.00 

MRF515 

250 

MRF*36 

21  00 

MRF607 

2.50 

MRF137 

24.00 

MRF630 

4.25 

URFiaa 

3500 

MRF846 

43.50 

MRF174 

SO  00 

MRF1946  A 

14.00 

MRF2&H 

11  50 

CD2545 

16-00 

MRF212 

1600 

SD1276  1 

17.75 

MRF221 

U  00 

2N3553 

2  29 

MRF224 

13  50 

2N3666 

1  25 

MRF237 

2-70 

2N4427 

1  25 

MRF23S 

12.50 

2N5589 

7-2$ 

MRF239 

14.00 

2N5590 

10-00 

MRF240 

15.00 

2N5S91 

13.  SO 

MRF260 

7.00 

2N5S41 

9.50 

MRF261 

S.00 

2N5642 

13.75 

MRF262 

B  75 

2N5643 

15.00 

MRF264 

12  50 

2N5945 

10.00 

MRF3D9 

2975 

2N5946 

12.00 

MRF317 

56  00 

25C1946.A 

15-00 

MRF406 

12.00 

2SC1947 

9.75 

MRF433 

11  00 

2SC2075 

3.00 

MRF449 

12.50 

2SC2097 

28.00 

MRF450 

13  50 

2SC2509 

9.00 

MRF453 

15.00 

25C2640 

1500 

MRF454 

2000 

2SC2641 

16-00 

MRF475 

3.00 

OUTPUT  MODULES 

MRF476 

2.75 

SAU4 

55  00 

MRF477 

11.75 

SAU17A 

5000 

MRF479 

10.00 

SAV6 

42,50 

MRF492A 

1675 

SAV7 

42-50 

MRF497 

14.25 

SAV15 

46.00 

40582 

7.50 

M57712,  M57733      use 

NE41137 

2.50 

M57737,  SC1019    SAV7 

Hi-Gain,  Matched,  and  Selected  Part*  Available 

We  stock  RF  Power  transistors  for  Alias,  KLMT  Collins, 
Yaesu  Kenwood,  Cubic,  Mirage.  Motorola.  Heathkit. 
Regency.  Johnson,  teom  Drake,  TWO.  Wilson.  GE  etc 
Cross- reference  on  CO  PT.  SO.  SRF.  JO.  and  2SC  P  Ns 

Qu amity  Pricing  Available     Foreign  Orders  Accepted 

Shipping  Handling  $5  00  COD    VISA    MC 

Orders  received  by  1  PM  PST  shipped  UPS  same  day. 
Nemi  day  UPS  delivery  available 

ORDER  DESK  ONLY  —  NO  TECHNICAL 

854-1927 


(800) 


ORDER  LINE  arid/Or  TECH  HELP 

(619)  744-0728 


SPK 


FAX  (619)744-1943 


RF  PHOTS 

1320  Grand  Avenue 
San  Marcos  CA  &2069 
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Number  12  on  your  Feedback  card 


The  Winnebiko's 
Solar  Power  System 


Part  4  in  the  tech  nomad  series 

by  Steven  K.  Roberts  and  Glenn  Glassner 


From  the  perspective  of  a  sandy  towel 
on  a  Kev  West  beach,  there  is  some- 

m 

thing  abstract  and  remote  about  maga- 
zine publishers  and  deadlines.  The  attitude 
of  rnanana  pervades  the  island  air  like  the 
fragrance  of  frangipanL  rendering  the  daily 
realities  of  business  about  as  substantial 
as  stray  radio  waves.  .  .editors  notwith- 
standing. 

But  there's  nothing  at  all  abstract  about 
the  sunlight  down  here  in  paradise— which 
is  a  good  thing  for  both  the  bikini -clad 
spring-break  beach  crowd  and  the  power- 
hungry  Winnebiko,  Free  electricity*  and 
lots  of  it,  keeps  my  systems  happy,  uncon- 
cerned with  noisy  island  power  lines  or  the 
grim  problems  of  dead  batteries  in  the 
wilderness. 

In  this,  the  fourth  article  of  our  series,  I'd 
like  to  talk  about  the  bike's  power-manage- 
ment circuitry.  Starting  with  the  solar  panels 
that  take  it  in  and  ending  with  the  switching 
power  supplies  that  put  it  out.  The  whole 
system  is  designed  to  provide  maximum  inde- 
pendence and  efficiency.  The  resulting  ideas 
can  be  applied  to  a  wide  variety  of  mobile, 
portable,  and  field-day  systems. 

Solar  Panels  and  Batteries 

The  bike  carries  a  pair  of  Solarex  SX-10 


LITE  photovoltaic  modules,  each  weighing 
in  at  less  than  2  pounds  and  producing  a 
steady  650-700  mA  into  an  associated 
12-volt  battery  when  the  sun  shines.  These 
rugged  12  X  17-inch  units,  based  on 
semierystalline  silicon  technology  and  lack- 
ing the  traditional  heavy  glass  cover  plates 
and  aluminum  frames,  have  finally  rendered 
photovoltaic  use  as  easy  as  it  should  be: 
sunshine  in,  two  wires  out,  no  maintenance  in 
between.  The  theoretical  maximum  power 
from  the  pair  is  20  watts,  but  since  the  panels 
are  mounted  at  different  angles  they  can 
never  both  see  full  sun  at  the  same  time 
(at  least  in  THIS  solar  system). 

This  is  hardly  a  problem,  however,  since 
the  bike's  loads  are  supported  by  a  pair  of  six 
amp-hour  lead-acid  batteries,  built  around 
S  AFT  Gelyte  packs.  These  replaced  the  orig- 
inal NiCdpacksofmy  first  10,000  miles  after 
experience  demonstrated  that  despite  a  some- 
what higher  power-to-weight  ratio.  NiCds 
don't  like  the  random  charge-discharge 
cycles  of  a  nomadic  lifestyle. 

Two  photovoltaic  modules  and  two  batter- 
ies... this  architecture  is  no  accident.  A  pair 
of  console  switches  allow  the  former  to  be 
swapped  relative  to  the  latter— or  the  latter  to 
be  swapped  relative  to  the  bike's  loads.  The 
first  swap  option  allows  a  low  battery  lo  get 
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Figure  L  Winnebiko  power  management  circuitry. 
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the  benefit  of  whichever  panel  happens  to  be 
receiving  the  most  light;  the  second  allows 
the  computer  battery  to  serve  as  a  backup  for 
the  "lights  and  radios*'  battery  during  long 
night  rides. 

This  raises  an  interesting  issuer  charge 
management.  Ideallv,  this  would  all  be 
controlled  via  A-D  conveners  and  power 
MOSFETs  by  one  of  the  bike  processors- 
something  that  was,  in  fact,  one  of  my  origi- 
nal specifications  for  the  system  software. 
But  the  catch  here  is  that  the  computers  are 
not  necessarily  powered  up  when  battery 
charge  levels  are  changing  (keeping  the  bicy- 
cle-control processor  on  all  the  time  would 
impose  enough  overhead  to  offset  much  of 
the  system's  efficiency).  Still,  a  future  en- 
hancement will  allow  many  of  the  charge 
management  decisions  to  be  made  in  software 
when  the  bike  is  online,  now  that  the  use  of 
lead-acids  allows  battery  level  to  be  mea- 
sured with  some  repeatability. 

At  the  moment,  I  use  two  tools  to  keep  the 
batteries  healthy.  The  first  is  a  simple  brute- 
force  circuit  associated  with  each,  consisting 
of  a  series-check  diode  to  prevent  dark  dis- 
charge into  the  panels  and  a  power  zener  that 
warms  up  when  the  battery 's  terminal  voltage 
reaches  end-state  levels.  This  seems  a  bit 
crude  these  days,  but  the  approach  works 
noticeably  better  than  my  earlier  active  con- 
trollers that  created  noise  and  ate  about  8  mA 
on  standby. 

The  second  charge-rnanagement  tool  in- 
volves what  I  have  come  to  call  my  "wetware 
infosystem/*  otherwise  known  as  the  human 
brain.  A  front-panel  Acculex  digital  panel 
meter  displays  the  terminal  voltage  of  each 
battery,  as  well  as  the  algebraic  sum  of  all 
charge  and  load  currents.  After  4,5  years  on 
the  road,  I  have  developed  an  intuitive  sense 
of  battery  health  based  upon  casual  ongoing 
observation  of  the  displayed  data. 

As  shown  in  Figure  I,  this  information 
is  derived  by  observing  the  voltage  drop 
across  a  0,1  ohm  resistor  connected  in  scr- 
ies between  each  battery's  negative  ter- 
minal and  system  ground.  (Doing  it  this 
way  keeps  op  amp  circuitry  trivial.)  This 
measured  value,  which  linearly  reflects 
battery  activity,  is  scaled  to  +/—  5  volts 
by  a  micropower  LMIG.  Then  it  is  handed 
off  to  a  thumbwheel  switch  that  feeds  any 


Figure  2.  Positive  buck  converter. 

often  diagnostic  voltages  to  the  panel  meter. 

Let* s  take  a  quick  tour  of  the  rest  of  the 
overall  circuit*.. 

At  the  left  of  the  diagram  are  three  possible 
charge-current  sources— the  two  photo- 
voltaic modules  and  a  15- volt  switching  pow- 
er supply  that  can  Jet  me  refuel  from  the  AC 
line  if  necessary.  The  latter  needs  a  current 
limiter  to  avoid  overstressing  the  batteries. 
Instead  of  adding  a  heavy  resistor,  I  followed 
the  old  cyclist's  maxim  of  making  hardware 
do  double  duty:  the  headlight  "mode"  can  be 
switched  from  normal  to  aseries  charge-cur- 
rent  limiter,  (I'm  so  obsessed  with  light 
weight,  you  know...) 

Continuing  across  the  diagram,  you  can 
see  these  currents  passing  through  the  solar- 
swap  and  charge-source  switches  to  make 
their  way  into  the  batteries  via  the  diodes, 
yielding  the  voltage  drop  across  the  tenth- 
ohm  resistors  noted  a  moment  ago.  From 
thai  point,  the  battery  power  is  available  on 
two  interchangeable  buses,  one  of  which 
feeds  the  array  of  switching  supplies  that 
provide  subsidiary  voltages  for  other  bike 
electronics. 

As  this  project  progressed,  I  became  in- 
creasingly concerned  about  efficiency.  Dur- 
ing the  first  10,000  miles,  I  generated  the 
lesser  voltages  with  3-terminal  regulators — 
now-antiquated  units  that  do  their  job  by  dis- 
sipating the  product  of  load  current  and  the 
difference  between  voltage-in  and  voltage* 
out,  Such  wastefulness  I  can  no  longer  afford. 
so  when  the  specs  for  power  supplies  began  to 
take  shape,  I  contacted  Glenn  Glassner  of 
Precision  Circuit  Images  in  Columbus,  Ohio. 
He  knows  about  these  things, .,  so  rather  than 
fumble  through  the  arcane  theories  of  switch- 
ing supply  design,  I  now  turn  this  article  over 
to  him  for  a  glimpse  of  the  radical  changes 
that  have  recently  come  over  the  power-sup- 
ply world.  Glenn? 

Miniature  5- Voltage, 
High-Efficiency  Supply 

Thank  you.  Steve's  electronic  bicycle  re- 
quires 5  volts  for  extensive  logic  circuitry, 
and  to  support  diagnostic  equipment  and 
future  system  enhancements,  he  specified 
3-amp  capacity.  He  also  called  for  3,  6,  and 
9  volts  at  one  amp  each,  as  well  as  a  few 
hundred  mils  of  - 12  for  op  amps  and  RS-232 
links.  All  of  this  had  to  live  on  a  bicycle  and 
be  derived  from  a  1 2- volt  battery,  requiring 
that  the  circuitry  be  efficient,  compact,  and 
light  weight.  To  make  matters  worse,  time 
was  at  a  premium,  because  Steve  was  leaving 
in  two  weeks,.,  but  then,  Steve  is  always 
leaving. 

One  year  earlier  [  would  have  said*  'Im- 
possible! '  But  now,  thanks  to  Linear  Tech- 
nology Corporation,  there  is  a  new  part  on  the 


market  that  does  for  switching  power  sup- 
plies, what  the  3-terminal  regulator  did  for 
traditional  linear  designs, 

The  finished  five- voltage  supply  is  housed 
in  a  1.5  X  2,5  X  6,5-  inch  aluminum  box, 
with  all  connections  handled  through  fcrrite 
filter  pins  to  keep  noise  to  a  minimum.  The 
supply  is  actually  a  collection  of  iwc  separate 
switching  regulators:  four  LT-lG70CTs  are 
used  to  provide  the  3T  5,  6,  and  9-volt  out- 
puts, and  the  -12  is  derived  from  the  +5  via 
an  off-the-shelf  DIP  converter  chip*  Perhaps 
the  most  representative  of  all  is  the  six-volt 
supply,  and  its  schematic  is  shown  in  Figure 
3.  Before  explaining  the  circuit,  however,  let 
me  make  a  few  comments  about  the  LT- 1070 
chip  itself,,. 

LT-1070  Attributes 

This  device  contains  all  the  dynamic  com- 
ponents required  to  build  a  current-mode 
switching  power  supply.  For  the  novice,  it  is 
comforting  to  note  that  there  only  fi\c  pins  to 
confuse.  Other  features  include: 
1 .2  volt  band  gap  reference 
3—40  volt  input  range 
40  kHz  internal  oscillator 
soft  sian 
current  limit 
high  peak  switch  current 

The  most  important  feature  is  the  current 
limit,  which  can  protect  the  device  long 
enough  for  most  people  to  breadboard 
and  debug  the  circuit  without  smoking  any- 
thing. 

Now  refer  to  Figure  2  for  a  bit  of  theory. 
The  LT-1070  is  a  current-mode  switch- 
ing controller,  shown  in  the  diagram 
as  a  buck  converter.  The  circuit  controls 
the  output  voltage  by  varying  the  duty 
cycle  of  the  switch:  the  longer  the  switch 
is  on,  the  higher  the  V0.  Dl  provides  a  re- 
turn path  for  LI  current  when  the  switch 
is  off. 

The  most  important  thing  about  a  switching 
regulator  is  that  the  switch  is  either  on  or  off 
—there  is  no  linear  waste  of  power*  The  only 
notable  items  contributing  to  inefficiency  in  a 
well-designed  switcher  are  the  forward  drop 
and  resistance  of  Dl,  the  resistance  of  LI, 
and  the  switch's  ON  resistance. 

To  control  the  duty  cycle,  the  LT-1070 
actually  watches  the  inductor  current  ramp 
up— turning  the  switch  off  at  the  same  current 
point  in  each  cycle.  Comparison  of  this  trip 
point  to  the  feedback  from  the  error  amplifier 
keeps  the  output  voltage  regulated.  The 
spinoff  of  this  is  automatic  limitation  of  the 
output  current,  making  the  device  virtually 
indestructible. 

The  actual  bike  system  circuit,  (see  Figure 
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Figure  S.  A  six-volt  supply*  most  typical  of  ail  Rl 
and  R2  are  changed  tt>  adjust  output  voltages,  6V 
supply  shmrn. 


3)  was  built  directly  from  Linear  Technolo- 
gy's application  note  #19  with  my  particular 
choice  of  available  parts.  Of  the  many  possi- 
ble circuit  combinations  suggested  for  the 
LT-1070,  this  use  is  perhaps  the  most  confus- 
ing, since  the  device  is  floating  on  the  output 
voltage.  Because  one  side  of  the  power  switch 
inside  the  chip  is  connected  to  the  ground  pin, 
Vsw  is  shorted  to  ground  when  the  power 
switch  is  turned  on.  To  maintain  the  device 
supply,  D3  and  C3  thus  store  voltage  while 
the  switch  is  on, 

Rl  and  R2  take  the  reference  output 
voltage  and  divide  it  to  set  the  actual  output 
voltage  with  respect  to  the  band-gap  refer- 
ence. In  this  mode  a  minimum  load  of  100 
niA  is  recommended  for  the  5-volt  supply, 
and  the  others  require  some  minimum  as 
well,  (Failing  to  do  this  results  in  over- 
voltage  at  the  output.) 

Output  regulation  of  these  supplies  is  actu- 
ally much  better  than  that  of  the  batteries  they 
replace,  and  fm  pleased  to  note  there  have  so 
far,  been  no  frantic  calls  for  service  from  the 
road.  Right,  Steve? 

Trouble-free 

That's  right,  Glenn.  The  unit  indeed  came 
together  within  the  two  week  deadline.  For 
the  last  5,000  miles  it  has  been  a  trouble- freeT 
low-overhead  power  source  for  a  whole 
bikeload  of  CMOS  logic,  personal  entertain- 
ment electronics*  packet  TNCs*  and  more* 
Each  supply  is  switched  on  by  an  OR  of 
steering  diodes  and  front-panel  toggle 
switches,  keeping  wasted  power  to  a  mini- 
mum at  limes  of  few  loads.  During  normal 
bike  activity,  with  only  the  2-meter  rig  and 
the  bicycle  control  processor  on.  each  battery 
puts  out  about  100  mA>,,  giving  me  roughly 
25  hours  of  routine  use  on  a  full  charge. 
(Night  riding  with  all  lights  shortens  this  fig- 
ure to  7  hours.) 

And  so.  there  it  is:  a  self-maintaining, 
lightweight,  efficient,  solar-charged,  multi- 
ple-output power  supply.  People  often  com- 
ment on  the  microprocessors,  observing 
quite  correctly  that  my  high-tech  nomadics 
never  could  have  occurred  a  decade  ago.  But 
there  are  a  host  of  other  whiz-bang  technolo- 
gies as  well:  new  devices  that  do  not  make  the 
headlines  very  often,  but  still  change  the  way 
we  deal  with  the  world.  Buried  in  the  bike, 
for  example,  is  a  I -farad,  5. 5- volt  electrolyt- 
ic capacitor  about  1  inch  tall.  The  switching 
supplies  convert  power  at  85^90%  efficien- 
cy. Distributed  throughout  the  Winnebiko 
are  the  magical  products  of  our  collective 
technological  consciousness,  and  I  could 
never  do  it  without  them...  even  if  they're 
NOT  digital. 

For  information  on  acquiring  lightweight, 
efficient  solar  panels  from  Solarex  (about 
S 145  in  single  quantities  for  the  10  wait  units, 
contact  ATG  Solar  at  800-826-3336  and 
mention  this  article. 

To  obtain  two  LM-1070  devices  and 
Application  Note  #19,  send  S25.95  to 
Precision  Circuit  Images,  PO  Box  14026, 
Columbus  OH  43214.  Experimenters  can 
also  call  614-261  -8043  for  more  information. 

Cheers  from  Key  West., 
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HF  Equipment  Regular  SALE 

IC-761  HF  kcw/SW  rcvr/ps/AT 2699.00  2369 

H1I-3&  Scanning  hand  microphone     47,00 
SP  20  E*L  speaker  w/audio  filter  .,    149,00  139^ 
FL401  250  Hz  1st  W  CW  filter .....     73.50 
FL-53A  250  Hz  2nd  IF  CW  filter  ,„ ,    115.00  109*5 

FL-MH  6  kHz  AM  frlter , 59.00 

EX-310  Voice  synthesizer 5900 


IC  751A  9  band  xcvr/ 1  30  MHz  rcvr 

PS-35  Internal  power  supply 

FL-32A  500  Hz  CW  filter  (1st  IF) ,.„ 
FI-63A  250  Hz  CW  filter  (1st  IF).... 
FL-52A  500  Hz  CW  Ijlter  (2nd  IF)... 
FL  53A  250  Hz  CW  filter  (2nd  IF)... 

FL-33  AM  filter 

FL-70  2  8  kHz  wide  SSB  filter  „..„ 
RC-10  External  frequency  controller 


1699.00  1*49 
219  00  199» 

69,00 

59,00 

115.00  109^ 
115.00109" 

49  00 

59.00 

49.00 


IC-735  HF  transteuer/SW  rcvr/mic    109900  959" 

PS-55  External  power  supply 219.00199" 

AT- ISO  Automatic  antenna  tuner .,.   445.00  389" 
FL-32A  500  Hz  CW  filter  ..„-.„..-„     6900 

EX-243  Electronic  keyer  unit 64  50 

UT-30  Tone  encoder  . .■.„..,     18.50 


Qlher  Accessories 

IC-2KL  16015m  solid  state  amp  w/ps 

PS- 15  20A  external  power  supply 

PS-30  Systems  p/s  w/cord,  6-pin  plUR 
MB  Mobile  mount,  735/751 A/761A... 

SP-3  External  speaker 

SP-7  Small  external  speaker 

CH-64  High  stab  ref,  xtal  for  751A 

PP-I  Speaker/patch 

SM-6  Desk  microphone  ...,. 

SH-8  Desk  mic  ■  two  cables,  Scan 

Si- 10  Compressor/graph  EQ,  B  pin  m>c 
AT- 100  100W8-band  auto,  antenna  tuner 
AT- 500  50QW9-band  auto,  antenna  tuner 
AH-2  8band  tuner  w/mount  &  whip 
AH-2A  Antenna  tuner  system,  only.,.. 

GC-5  World  clock 

VHF/UHF  base  multi-modes 
IC-275A  25W  2m  FM/SSB/CW  w/ps 

IC-275H  100W  2m  FM/SSB/CW 

IC-375A  25W  220  FM/SSB/CW 

IC-475A  25W  440  FM/SSB/CW  w/ps 


Regular  SALE 
1999  00  1699 
175.00  159*^ 
349,00  319" 
25.99 
65.00 
51.99 
79.00 

179.00  164« 
47  95 
89.00 

149.00  139** 

445,00  389" 

589.00  5 19« 

659.00  589« 

519.00  449^ 

91.95   89" 

Regular  SALE 

1299.00  1149 

1399  00  1229 

1399.00  1229 

1399.00  1249 


ICOM 


IC-475H  75W 440 FM/SSB/CW. .„„-,  1599.00  1429 
IC-575A  25W  6  +  10m  xcvr  w/ps     1399.00  1249 
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IC-471A"  25W43M50-...  CLOSEOUT  979  00  749" 

PS-25  Internal  power  supply .    12500  114*5 

AG-1*  Mast  mounted  preamplifier...     99.50 

IC  471H*  75W  430-450  ...  CLOSEOUT  1399.00  989^ 

PS-35  Internal  power  supply 219,00  199" 

AG-35*  Mast  mounted  preamplifier     99.75 


"Preamp  $9*5  with  471A  or  471H  Purchase 


Accessories  common  to  271 A/ H  and  471 A/H 

SM-6  Desk  mtcrophone 47  95 

fX-310  Voice  synthesizer.. 59.00 

TS-32  Com  mS  pec  en  code /decoder....      59  95 

UT- 15  En  coder  /decoder  interface ...     34  00 

UM5S  UT15Sw/TS-32  instated 96.00 

VHF/UHF  mobile  multi-modes  Regular  SALE 
IC-290H  25W2mSSB/rM  Closeout  63900  549" 
IC-490A  10W  430-440 Closeout  69900  399" 


VHF/UHF/1.2  GHz  FM 
IC*27A  25w  2m  FM/TTP  rmc    Closeout 
IC-27H  45w  2m  FM/TTP  mic   Closeout 
1C-37A  25w  220  FM/TTP  m<c  Closeout 
IC-47A  25w  440  FM/TTP  mic  Closeout 

PS-45  Compact  8A  power  supply ,,. 

UM6/EX-388  Voice  synthestzer . ... 

SP-T0  Slimline  external  speaker.., 

IC-28A  25W2mFM,TTPmic 

IC28H  45W2mFMfTTPm[C 

IC-38A  25W  220  FM,  TTP  mic 

IC-48A  25W  440450  FMJTP  mic... 

HM-14  Extra  TTP  microphone 

UT-28  Digital  code  squelch 

UT-29  Tone  SQuelch  decoder 

HM-16  Speaker/microphone.. 

IC-900A  Transceiver  controller. ,..*.„ 

UM9A  10m  10W  band  unit 

UX-29A  2m  25W  nand  unit „ 

UX-29H  2m  45W  band  unit 

UX-39A  220MHz  25W  band  unit 

UX-49A  440MHz  25 W  band  unit 

UX-59A  6m  lOWunit 

UX-129A  1  2GHz  10W  band  unit  ... 
IC-32QOA  25W  2m/440  FM  w/TTP.... 

UT-23  Voice  synthesizer 

AH-32  2m/440  Dual  Band  antenna  ... 

AHB-32  Trunk-lip  mount 

Uisen  PO-K  Roof  mount 

Larsen  PO-TLM  Trunk-hp  mount.... 

Ursen  PO-UM  Magnetic  mount .... 

IC-120OA  10W  L2GHz  FM  Mobile. 

IC-1271A  I0W  1  2GHz  SSB/CW  Base 

AG- 1200  Mast  mounted  preamplifier 

PS-25  Internal  power  supply 

EX-310  Voice  synthesizer > 

TV- 1200  ATV  interface  unit 

UT-15S  CTCSS  encoder/decoder ... 
RP4210  1.2GHz  10W  99  ch  FM  xcvr 
RP  2210  220MHz  25W  repeater ...... 

RP-3010  440MHz  10W  FM  repeater... 


Regular 

429.00 

459.00 

499  00 

549.00 

14500 

34  99 

3599 

46900 

499.00 

489.00 

50900 

59,00 

39  50 

4600 

34.00 

63900 

299  00 

299  00 

349,00 

349,00 

34900 

34900 

549,00 

69500 

34  99 

3900 

35,00 

20.00 

22.00 

22.00 

699.00 

1269  00 

105.00 

125.00 

59,00 

139,00 

96.00 

1529.00 

1499.00 

1299  00 


SALE 

349" 

399" 
399* 

469" 
134K 


409s5 

439** 

429^ 
449*5 


569" 
269" 
269" 
319" 
319s* 
319" 
319" 
499" 
579" 


629's 
1129 

114" 

129" 

1349 
1329 
1149 


VISA 


!  Hdnd-helds  Regutar 

IC-2A  2  meters 289  00 

IC-2AT  with  TIP 319,00 

IC-3AT  220  MHz.  HP  349.00 
IC-4AT  440  MHz.  TIP  349  00 
IC-02AT/Higfo  Power  409  00 
IC-03AT  for  220  MHz  44900 
I C  04 AT  for  440  MHz  449.00 
IC  u2AT  m\h  HP 329,00 

1  iC  u4AT  440MHZ.TTP  369.00 


259^ 
279" 

29995 
Z999i 
349" 
389" 
3*9" 
289" 
329" 


Accessories  for  micros  -  CALL  % 

JC-12AT  1W  1.2GHz  FM  HT/batt/cgr/TTP  473.00  419" 

A-2  5WPEPsynth  aircraft  HT 525.00  479" 

A-20  Synth  aircraft  HTw/VOR 625.00  569" 

Accessories  for  af/  except  micros  Regular 

BP-7  425mah/132V  Nicad  Pak  -  use  BC-35  7900 
BP-S  800mati/8.4V  Nicad  Pak  use  BC-35 ...  79.00 
BC  35  Drop  in  desk  charger  tor  all  batteries    79.00 

BC  1GU  Wall  charger  for  BP7/BP8. 2125 

LC-11  Vmyl  case  tor  Oil :  using  BP-3 20.50 

LC  14  Vinyl  case  lor  Dlx  using  BP  7/8  ........    20  SO 

IC02AT  Leather case  for  D%  models  w/BP-7/8   54  50 
Accessories  for  IC  and  tC-O  series  Regular 

BP  2  425mah/7.?V  Nicad  Pak    use  BC35....    49,00 

BP-3  Eatra  Std.  250  mah/g.4V  Nicad  Pak .... 

BP-4  Alkaline  battery  case.. 

BP-5  425mah/  10,8V  Nicad  Pak     use  BC35 

CA-5  5/8'wave  letescopmg  2m  antenna 

FA-2  Extra  2m  flemble  antenna , 

CP-1  dg  ligtiter  ptu^/cord  for  BP3  or  Dlx  ..„ 

CP-10  Battery  separation  cable  w/cl'ip.. 

OC-I  DC  operation  pak  for  standard  models   24.50 

MB  160  Mobile  mtg  bkt  for  alt  His 2599 

LC  2AT  Leather  case  lor  standard  models.....    54.50 

RB-1  Vmyl  waterproof  radio  bag 3595 

HH-5S  Handheld  shoulder  strap , 16,95 

HM-9  Speaker  mtcrophone 47,00 

MS  10  Boom  microphone/headset 24,50 

HS-tOSA  Vox  unit  for  HS-10  &  Deluxe  only    24.50 

HS-10SB  PTTunitforHStO 24,50 

MU1  2m  2.3w  in/ 10w  out  amplifier SALE   99  95 

SS-32M  Commspec  32-tone encoder ..........    299S 


39.50 
16  00 
65,00 
1995 
12,00 
1365 
22  50 


Receivers 

R-71A  100kHz  to  30MHz  receiver,..,.. 

RC-U  Infrared  remote  controller.... 

FL32A  500  Hz  CW  hlter 

FL  63A  250  Hz  CW  Hlter  {1st  IF}  .... 

FL-44A  SSB  lilter  (2nd  IF} .., 

EK-257  FM  unit 

EX-310  Voice  synthesizer  .,t +  .. 

CR-64  High  stability  oscillator  xtal 

SP-3  External  speaker... 

CK-70  \ll-im  12V  OC  option 

MB-12  Mobile  mount 

R-70O0  25MHz  to  2GHz  scan  rtwr . 

RC-12  Infrared  remote  controller.... 

FX-310  Voice  synthesizer 

TV  R7000  ATVunit 

AH-7000  Radiatmg  antenna 


Regular 

$99900 

7099 

69,00 

59  00 

178.00 

49.00 

5900 

79  00 

65.00 

12  99 

25  99 

1199  00 

70,99 

5900 

139  00 

99.00 


SALE 

869" 


159 


%h 


1049 
129" 

vim 


HOURS  •Mon.  thru  Fri.  9-5:30;  Sat  9-3 

Milwaukee  WATS  line:  1-800-558-0411  answered 
evenings  until  8:00  pm  Monday  thru  Thursday, 
WATS  lines  are  for  Quotes  &  Ordering  only, 
use  Regular  line  for  other  Info  &  Service  dept, 


All  Prices  in  this  list  are  subject  to  change  without  notice. 


Order  Toll  Free:  1-800-558-0411 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


I 


Inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  •  Phone  (414)  442-4200 

.-  BRANCH  STORES  Associate  Store 


WICKLIFFE,  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800  3620290 


Outside 
Ohio 


1-800-321-3594 


ORLANDO,  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (407)  894-3238 

Fta.  WATS  1-800-432-9424 

Ke ! -800-327- 19 17 


CLEARWATER.  Fla.  34625  LAS  VEGAS,  Nev.  89106  CHICAGO.  Illinois  60630 

1898  Drew  Street                1072  N.  Rancho  Drive  ERICKS0N  COMMUNICATIONS 

Phone  (813)  461-4267            Phone  (702)  647-3114  5456  M  Milwaukee  Avenue 

No  In-State  WATS                  No  In-State  WATS  Phone  (312)  631-5181 

No  Nationwide  WATS    nS  1-800-634-6227  15  min.  horn  O'Hare! 


Number  1 3  on  your  Feedback  card 


1987  World  SSB  Championship 


1 60  Meter  Contest  Results 


W/VE  Single-Operator  Category 


Total 

Callsign 

QTH 

QSO's 

States 

Ptov. 

Country 

Score 

Call  sign 

WB9HAD 

IL 

1 ,783 

48 

11 

40 

915,255" 

KA0QQP 

KE5R 

TX 

1t0tD 

4B 

10 

25 

428,280* 

ND1X 

W9UP 

VVI 

9t9 

48 

10 

5 

289,800" 

K4GKV 

Aoeo 

CO 

862 

47 

10 

10 

269,775* 

N4ARO/6 

W3GG(KA3PGLop) 

MO 

844 

48 

9 

6 

265.860' 

NF7E 

VE3XN 

ONT 

748 

48 

10 

11 

261,510* 

K8KEM 

W4TMR 

NC 

788 

46 

9 

10 

255,775* 

KT4U 

KS90 

IL 

777 

48 

6 

11 

253,500* 

KI4DC 

WA1UJU 

Wl 

850 

47 

7 

3 

242,280 

NJ0X 

K6HNZ 

AZ 

632 

46 

8 

11 

208.975* 

Kf6MS 

N4LTA 

sc 

680 

48 

7 

6 

208,010' 

N0FJP 

KA1SR 

HI 

494 

46 

9 

24 

206.980* 

KC3LV 

WADLRJ 

WY 

631 

47 

8 

6 

196,115* 

KA9ACS 

K8XR 

NJ 

470 

46 

9 

16 

173.240* 

W3CDG 

K8HVT 

CT 

522 

45 

8 

10 

T  66, 005* 

N4IKX 

K7I0X 

WA 

517 

44 

9 

9 

163,680' 

WD8MCN 

KE7C  (WB70JV  op.) 

WA 

510 

47 

8 

7 

162,442 

W8VEN 

W3TS 

PA 

483 

47 

9 

7 

153720' 

N0AKC 

WfcJLC 

MO 

374 

48 

8 

19 

146.625* 

W4WKQ 

AA4MM 

FL 

357 

47 

7 

24 

143,520* 

N9KS 

N4ICS 

KY 

495 

46 

7 

2 

133.650* 

KD8EE 

VE1BNN 

NS 

303 

42 

8 

25 

122,250- 

WB5SSO 

KF4HK 

NC 

369 

48 

8 

9 

119,925 

W7MCU 

AG8W  (K8MJZ  op) 

Ml 

455 

43 

7 

2 

118,300' 

K4ADI 

KI4UJ 

KY 

4T3 

45 

7 

5 

117.990 

W4UNP 

NE1I 

NH 

456 

39 

6 

6 

116.280' 

W1LUG 

NTflV 

ND 

350 

47 

6 

8 

108.275* 

W9HOT 

W9MQZ 

Wl 

352 

45 

7 

5 

100,605 

NU8K 

KE7BT 

10 

346 

47 

7 

3 

99,465" 

KC30L 

VE4WR 

MAN 

362 

45 

7 

2 

98.280" 

W4HVU 

N4HQT 

rN 

354 

46 

4 

4 

96.660* 

KA0PPW 

VWEJ 

IA 

347 

46 

7 

2 

95,975* 

KI3L 

W0HW 

MN 

268 

46 

7 

14 

93,130* 

N5AFV 

KG9D 

IL 

312 

45 

6 

3 

92.070 

N8CXX 

KV0J 

NE 

337 

46 

5 

0 

85.935* 

W6PFE 

N4FNB 

TN 

344 

41 

6 

2 

84.280 

WB9SAV 

WD9INF 

OH 

321 

45 

5 

0 

81.855* 

WA6FGV 

K8SVT 

OH 

291 

44 

7 

3 

78.570 

WA8GLF 

N3II 

MD 

302 

40 

6 

4 

75,500* 

W7ABX 

VE2YU 

QUE 

230 

45 

7 

10 

73,470' 

KfiJVZ 

W9RE 

IN 

254 

41 

4 

6 

67,600* 

N8AXA 

NA2M 

NY 

282 

39 

6 

2 

66,270' 

N7GLT 

AA4LE 

AL 

263 

40 

6 

4 

65,750' 

W4UYC 

W11S 

MA 

251 

38 

4 

4 

63,250* 

W2CVW 

KC7PA 

UT 

255 

41 

6 

2 

62,475* 

K07RX 

K7RJ 

UT 

259 

39 

4 

5 

62r400 

WilH 

NI7T 

OR 

245 

40 

6 

4 

61.750- 

W8AKS 

N9DBV 

IL 

231 

45 

5 

2 

60,060 

N9EOM 

KA2VAZ 

NJ 

277 

38 

5 

0 

59,555 

KC0ES 

N5DUH 

IA 

266 

44 

2 

4 

56,750 

N3RC 

K1TO 

CT 

216 

44 

6 

2 

56,420 

K5ZD 

KS7T 

MT 

233 

39 

8 

4 

51.510* 

AK7F 

NA8W 

OH 

216 

42 

3 

2 

51.230 

VE3IR 

N7FMB 

TX 

195 

41 

4 

5 

49,000 

AA6EE 

VE2RQ 

QUE 

201 

35 

7 

3 

45,900 

Total 
QTH        OSO's    States    Prov.    Country       Score 


IA 

192 

42 

5 

0 

45,120 

CT 

220 

32 

4 

4 

44,800 

GA 

196 

37 

4 

3 

43,560" 

CA 

181 

38 

4 

4 

43.010' 

AZ 

172 

43 

3 

2 

41.520 

OH 

174 

41 

4 

1 

40,020 

VA 

133 

37 

6 

8 

39,270* 

KY 

192 

36 

3 

1 

38,400 

MO 

174 

38 

A. 

1 

37,410 

CA 

153 

40 

3 

4 

37,200 

MN 

154 

41 

3 

2 

35,880 

PA 

143 

42 

5 

1 

34.560 

IL 

148 

38 

4 

2 

32.560 

MO 

140 

40 

5 

0 

31,500 

KY 

154 

35 

3 

2 

31 ,2m 

Ml 

157 

37 

2 

0 

30,615 

WV 

134 

39 

4 

2 

30.150* 

Wl 

126 

42 

3 

1 

26.980 

FL 

136 

36 

1 

4 

28,085 

Wl 

131 

39 

3 

0 

27,510 

SD 

120 

41 

4 

0 

27.500* 

LA 

116 

40 

2 

3 

26,100* 

WA 

w    f 

41 

7 

5 

25,175 

SC 

117 

30 

4 

0 

23r400 

SC 

112 

35 

3 

2 

22r800 

VA 

117 

33 

3 

1 

21 ,665 

JL 

111 

37 

2 

0 

21 ,645 

WV 

107 

31 

5 

3 

19,795 

MO 

too 

33 

3 

1 

18.500 

NC 

102 

34 

1 

0 

17.850 

Wl 

105 

32 

2 

0 

17.850 

NM 

101 

29 

4 

2 

17.675" 

TX 

98 

31 

2 

2 

17,150 

Ml 

10T 

28 

3 

1 

16.320 

CA 

93 

23 

2 

3 

13,630 

Wi 

79 

29 

3 

0 

12,640 

CA 

107 

16 

3 

3 

11,880 

OH 

79 

27 

1 

0 

10.640 

NV 

74 

22 

3 

2 

9,990 

CO 

65 

28 

2 

0 

9f750 

OH 

71 

22 

2 

1 

8,875 

AZ 

58 

25 

1 

1 

7,830 

GA 

61 

24 

1 

0 

7.625 

NJ 

53 

22 

3 

0 

6,625 

WY 

49 

21 

2 

0 

5.635 

MN 

47 

21 

2 

0 

5.405 

CA 

43 

20 

1 

0 

4.515 

IL 

37 

20 

2 

0 

4.070 

MO 

38 

19 

1 

0 

3.700 

VA 

34 

13 

0 

0 

3,060 

MA 

30 

19 

1 

0 

3,000 

WA 

29 

17 

1 

0 

2,610 

ONT 

28 

13 

1 

0 

1,960 

CA 

25 

10 

1 

1 

1.620 

W/VE  Multi-Operator  Category: 

Callsign 


DX  Single  Operator  Category: 


WB8I FP 

KC1U 

KC8P 

WB8IGY 

WA4JXI 

NT5V 

MEKK 

KBBAC 

NE3F 

KA5DLM 

WB6EGE 

WV2ZQW 


Total 

Total 

OTH 

QSO's 

States 

Prov. 

Countries       Score 

Callsign 

OTH 

OSO's 

States 

Prov, 

Countries 

Score 

OH 

1,494 

48 

10 

27 

653,225" 

XE1L 

Mexico 

286 

44 

4 

16 

119:040" 

PA 

1,256 

48 

9 

25 

529,720* 

G4AVO 

England 

189 

20 

3 

34 

74.955* 

Ml 

1,091 

48 

9 

18 

414,000* 

CT1A02 

Portugal 

152 

23 

3 

32 

70,470* 

OH 

1,066 

46 

8 

11 

346.400* 

C02CB 

Cuba 

274 

43 

5 

3 

70,125- 

FL 

571 

48 

a 

33 

322,180' 

G3NAS 

England 

184 

1B 

4 

35 

69,825 

TX 

801 

48 

9 

14 

287,550" 

HP1XXO 

Panama 

127 

36 

4 

19 

45/725* 

CO 

588 

48 

8 

7 

186,165* 

YU2TW 

Yugoslavia 

102 

14 

4 

30 

35,280* 

IN 

366 

47 

5 

6 

106,720* 

OK1KPU 

Czechoslovakia 

136 

1 

2 

36 

27,450* 

PA 

402 

36 

6 

3 

90,450 

KL7HBK 

Alaska 

28 

13 

1 

2 

2.320 

LA 

201 

39 

2 

5 

46,230* 

IfKHP 

Italy 

29 

0 

0 

12 

1,800 

CA 

175 

33 

5 

3 

36,285" 

14CSP 

Italy 

21 

2 

0 

11 

1,560 

NJ 

97 

23 

5 

3 

14,290 

DX  Multi 

■Operator  Category: 

Total 

Callsign 

OTH 

QSOs 

Stales 

Prov. 

Countries 

Score 

*  *  World  Champions        'State,  Provincial,  and  Country  Champions 


2F2JA  Cayman  Is  210  41  6  21  75,140** 
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ATTENTION  HAMS! 


SUCTION  CUP  MOUNT     VAK-TENNA! 

tt>£4L  FOR  dPAIOWUtrS  OR  OFfiCtS 

Mount  ihti  antenna  10  youi  window  for  Uw  BEST 
egvetage  Twe  VI  RV  powerful  tuctlan  cups  hold  firmly 
for  weeks.  Whip*  Idficope  to  7V  m  f*jtiJ  to  only  \2" 
Thlf  antrnna  If  ■  MUST  let  p*ap\t  who  tt***V  Receivei 
to- 500  Miff  of  tranimii  70-230  MHz  with  yp  to  54 
»irti?  ipiete  with   If  of  RG5I  cau  ind  choice  uf 

PI.: W.   BMC,    Mctwoli  or  F  connector  I specify 
when  ofaercngi 


Jtafftr  Si 

*T*rsif  jredfirti   ofr  J  -OR 


Ultimate  Mobile  Speaker 


Only  129.  8B 

MOUNTS  TO 

GLASS  WITH 
SUCTION  CUPS! 


fpnnHy  i  tpeakcr  you  can 

(tut  where  YOU  wan!  ill 

Place  it  near  your  ear  for  fine 

armchair  copy,  even  in  your  car! 

Specially     tie*  dined     tuctjon     cupt     hob)     for     *eeka     yet 

remove    easrlt    for    itoMfe    Compart*    with    V   cable    and 

ejiher  Mjai  or  Sab- M  in  plug  farcify  when  ordering 


SIGNAL  INTENSEF1ERS 

Priced  from  S29>  lL 

A  HEARING  iip  FOR  rot  ft 
RECEDE*  OX  SCAJW1 

The  State  of  the  Art  "m 
WIDEBAND  rreampi? 

.Make  imall  antenna*  pe'fatm 
like  BIG  ones? 

lull',    \-wml.':V.I  tfti  BUT!  I 
TO  LAST! 

J 10  VAC  or  12  VDC  power nl' 

VHF  IMF  or  MF  fttf  available' 

Maay  models'  Send  for  tpeca' 


Low  pass  TV.  I.  filters  from 
Barker  &  Williamson 


FL10/1500     FL6/1500 


FL10/1GG     R6/100 


Modd 


HJO/tOG 


-,:   -x 


POw*r 


F110/1500      1000  34  MH 


100 


FU/1500       1000         56  »V*tz 


rju 


CiltOff 
Ffaqu+ftcr 


44  MHi 


55  MHz 


Ff«ou*ncy 
of  Maximum 
Attenuation 


j-.'. i 


?MHi! 


57  MHz 


.-  Mil 


h    MHz 


Minimum 
Attenuation 


7n 


Oct> 


:•    j* 


frequency 


AJ  db       1  S-30MHJ  M6.«* 


60  db        1  8    30  MH2  SM.W 


"-'•   • 


0  -nqtef      S34-50* 


Price 


Ail  above  to  match 
50  ohm  transmitters 
and  antennas 


'Add  S2  shipping 
and  handling 


ELECTRON  PROCESSING,  INC 
P.O.  BOX  708 
MEDFORD,  NY  11763 
(516)  764  9798 

StrVJ)  FOR  HOME  DETAfLS?        VS  MADE 


Add  I)  ShipP'^F.   H; 

NY  add  7.5*  Sal™ 


SATISFACTION  GUARANTEED! 

tinier    any     produur    (etcepi    software)     \ • 

EPI   and    if  not  miiTicd   return   «r   within    \i 
dayi  for  ft  full  refunJ  <l**i  ihippmf,  faandv 


BW 


AU  OUR  PRODUCTS  MADE  IN  USA 

BARKER  ft  WILLIAMSON 

Quality  Communication  Products  Since  1932 
At  your  Distributors  Write  Of  Call 
1 0  Canal  Street.  Bristol  PA    1 9007 

(215)  788-5581 


CIRCLE  29 1  ON  READER  SERVICE  CARD 


CIRCLE  53  ON  READER  SERVICE  CARD 


Look  at  our  MGolL 


"  MAOi/ 


"ON  WINDOW"   Line 


VHF 

(140-175) 

•  NoHote 

•  Easy  to  Mount 

•  Rugged 

•  Superior 

Performance 

•  Radiator  Snaps 

OnandOff 

•  Competitively  Priced 


UHF 
(420-520) 

•  3  ah  gam 

■  NoHote 

•  Easy  to  Mount 

•  Rugged 

•  Superior 

Performance 

•  Radiator  Snaps 

OnandOff 

»  Competittvely  Priced 


CellutarfTru  fitting 

(000*895  MHz) 

•  3aoGam 

•  No  Mote 

•  Easy  to  Mount 

•  Rugged  -  Goes  through  Car 
Wash  Without  Removal 

•  Superior  Performance 

•  Broad  Bandwidth 

•  SmaH  Size 

•  Competitively  Priced 


COmiUNJCATJOHS  ANTENNAS 


3300-11  River  Road 
Schitter  Park,  \i_  60T76 
312-571 -6690 


brings  imagination  and  innovation  to 
antennas  ......  and  has  been 

since  19481! 


NAVAL  ELECTRONICS,  INC. 

5417  jetvlew  Circle  •Tampa,  fl  33614 

Phone:  813  885-6091  »Tel6X:  289-237  (NAVL  UR) 


CIRCLE  163  ON  READER  SERVICE  CARD 
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CIRCLE  151  ON  READER  SERVICE  CARD 


40  Meter  Contest  Results 


W/VE  Single-Operator  Category 


Callsign        QTH        QSO's    St./Prow.     DX        Score 


Cahsign 


QTH    QSO's    StJProv.     DX        Score 


KE5CV 

TX 

1756 

56 

13 

928.620* 

KJ4CQ 

NC 

1196 

56 

18 

446.960* 

KS90 

IL 

658 

56 

17 

320J05* 

NfiCDH 

MO 

904 

57 

10 

306  J  90* 

N8CXX 

Ml 

845 

55 

16 

303f525* 

K1KJT 

MA 

730 

53 

18 

259,505* 

WK4Y 

VA 

766 

53 

9 

239.010* 

ACXHD 

CO 

709 

51 

13 

229,120* 

W4WKQ 

FL 

666 

52 

11 

217,665' 

K5UCV 

TX 

591 

50 

13 

189.000* 

K9JS 

IN 

636 

52 

9 

189.575* 

WA2HFI 

MN 

669 

51 

5 

167,320* 

KVOI 

NE 

637 

53 

3 

178,360* 

K90SH 

Wl 

559 

51 

6 

165,495* 

NE90 

IN 

507 

51 

8 

149,975 

W9NFW 

IL 

511 

52 

5 

146,490 

KA7DLV 

MN 

500 

53 

4 

143,640 

N9BKM 

IL 

461 

55 

6 

143,045 

WB5SS0 

LA 

451 

54 

7 

140,910* 

KC9GJ 

IL 

393 

*J^T 

13 

135,675 

WA6FGV 

CA 

472 

52 

5 

135,090 

ND1X 

CT 

423 

43 

13 

132,980" 

WB0BJP 

MN 

419 

52 

9 

124,490 

AA4LE 

AL 

394 

50 

10 

123,300 

K2CC 

IA 

409 

53 

8 

122.915* 

KE7KF 

UT 

3S7 

52 

5 

115,640' 

KI3L 

NM 

hJT"J 

47 

6 

92.220" 

KD0HY 

AR 

362 

46 

4 

90,500" 

K4GKV 

GA 

307 

48 

7 

84.425* 

KF4GL 

VA 

367 

43 

2 

82.575 

KC7PA 

UT 

334 

47 

1 

80,160 

N3EMD 

PA 

313 

48 

0 

75,120* 

WA3DNC 

KY 

281 

47 

5 

73,320* 

KB6ATI 

CA 

299 

44 

4 

72,720 

KB4RME 

VA 

295 

45 

1 

68,080 

K4AOI 

sc 

289 

41 

3 

64,240' 

KI4UJ 

KY 

189 

46 

11 

56,145 

KC30L 

MD 

214 

42 

9 

55,080" 

KSJM 

Ml 

204 

45 

4 

49,980 

WS4N 

GA 

200 

42 

5 

47,705 

KA9BOA 

IL 

242 

38 

0 

45,980 

WC4E 

FL 

190 

37 

7 

42,460 

NR4S 

TN 

212 

38 

0 

40,280 

W6WBY 

NV 

147 

41 

8 

37,240* 

K5ZD 

MA 

150 

40 

4 

33,000 

KB4PNO 

FL 

137 

40 

6 

32.340 

KD90Y 

Wl 

117 

41 

3 

25.740 

KAGVYM 

MO 

135 

36 

1 

25.160" 

NfcFMT 

KS 

109 

41 

4 

24T975* 

KJ4TI 

NC 

127 

37 

2 

24,960* 

N5IET 

TX 

110 

39 

5 

24,640 

DX  Single-Operator: 


Callsign 

QTH 

QSO's 

St./Prov. 

OX 

Score 

KP4FI 

Puerto  Rico 

1233 

53 

89 

1 ,400,830" 

6P9AF 

Barbados 

447 

40 

53 

329,685' 

ZS5K 

S.Africa 

326 

37 

25 

184,450' 

HC10T 

Equador 

239 

40 

30 

161.360* 

XE1L 

Mexico 

337 

50 

25 

160.500* 

TI2DCR 

Costa  Rica 

243 

37 

2B 

89.050* 

HK3KRU 

Colombia 

108 

27 

9 

34.920* 

JH7WKO 

Japan 

72 

10 

16 

15.990 

AH6EK 

Hawaii 

64 

19 

6 

15,750 

160  Meter  QSO  Record 

WB9KAD 

1987 

1783 

WBBIFP 

1986 

1522 

WB8JFP 

1987 

1494 

WB9HAD 

1986 

1431 

W0CEM 

1986 

1338 

KM5X 

1986 

1313 

KC1U 

1987 

1256 

KC1U 

1936 

1210 

N7DF 

1985 

1177 

W«EJ 

1985 

1152 

YV6DLG 

Venezuela 

46 

20 

6       11,570 

ON7WN 

Belgium 

51 

0 

21          5.670 

OK1K2 

Czechoslovakia 

0 

5             175 

WA5IYX 

TX 

102 

40 

4 

22.660 

KE7QA 

UT 

97 

41 

2 

21  f285 

W4UYC 

GA 

106 

37 

3 

21,285 

K2PS 

NJ 

103 

36 

4 

21,000* 

WB9SAU 

Wl 

97 

35 

9 

20,900 

K84NAV 

SC 

109 

38 

0 

20,710 

KA2TWY 

NY 

118 

34 

0 

20,060* 

KAfiPPW 

Wl 

110 

35 

0 

19,250 

KA1NDY 

Rl 

119 

30 

0 

17,850* 

NA8W 

OH 

103 

32 

1 

17.160* 

W4XT 

KY 

88 

36 

0 

16,720 

KF1B 

CT 

84 

33 

5 

16.340 

WK4F 

FL 

73 

30 

10 

16,000 

KD7RX 

WY 

91 

33 

0 

15,015 

KJ4YM 

GA 

84 

33 

2 

14.700 

K1TWF 

MA 

115 

25 

0 

14,375 

WB2TKD 

NY 

70 

33 

2 

12.250 

N7GLT 

A2 

68 

31 

5 

12,240 

N5AFV 

TX 

67 

34 

2 

12,060 

KC3XD 

PA 

66 

30 

2 

10,560 

VE3HX 

ONT 

52 

33 

0 

8,580 

W9REC 

IL 

57 

30 

0 

8,550 

N8AXA 

OH 

49 

24 

0 

5.880 

N9EOM 

IL 

45 

22 

3 

5.750 

N6NKN 

CA 

47 

23 

1 

5,640 

KflJVZ 

CO 

46 

22 

0 

4,950 

KT2D 

NJ 

35 

21 

0 

3.675 

W1  LUG 

VA 

37 

19 

0 

3,515 

KC32G 

PA 

25 

19 

1 

2,500 

KA30GY 

MD 

29 

16 

0 

2.320 

N6NPZ 

CA 

22 

11 

0 

1.210 

KA7VMA 

WY 

17 

12 

0 

1,020 

K3TX 

PA 

17 

11 

0 

935 

KD7EO 

NV 

10 

8 

0 

400 

Multi-Operator: 

Callsign 

QTH 

QSO  s 

St/Prov. 

DX 

Score 

W22Q 

NJ 

1177 

55 

21 

460.940'* 

KB4RXM 

TN 

1152 

57 

6 

362,230* 

NT50 

TX 

847 

55 

20 

327,375* 

KS3F 

PA 

851 

54 

19 

316,455* 

NK7U 

OR 

849 

56 

14 

301 ,700" 

WG5J 

TX 

805 

53 

12 

263,575 

W7MR 

UT 

655 

54 

6 

198,000* 

WA7YEJ 

CO 

572 

52 

5 

164,160* 

W4TMR 

NC 

411 

49 

17 

141,240* 

WA6HRH 

CA 

420 

48 

10 

103,200* 

KA5DLM 

LA 

221 

44 

8 

58,500" 

WV2ZOW 

NJ 

104 

35 

2 

19f425 

DX  Multi-Operator: 


Callsign 

QTH 

QSOs 

StJProv. 

DX 

Score 

EI1DD 

Ireland 

350 

3 

44 

86,245** 

JA9YBA 

Japan 

11 

8 

2 

840 

Check  logs:  W7LQU,  YY1C.  EA5AEN.  EA3CZM 

*  *  World  Champions        *  Slate,  Provincial,  and  Country  Champions 


World  40  Meter  QSO  Records 

Single  Operator 

Multi  Operator: 

KE5CV 

1987        1,756 

K3TUP 

1985 

1,381 

N5AU 

1986        1.397 

K3TUP 

1983 

1.214 

KE5CV 

1986        1,261 

K3TUP 

1984 

1,196 

KP4FI 

1987        1,233 

W22Q 

1987 

1,177 

KE5CV 

1985        1.200 

KB4RXM 

1987 

1,152 

KJ4CQ 

1987        1,196 

N40DS 

1985 

1,151 

K4XS 

1985         1,196 

KYGS 

1985 

1,139 

KE5IV 

1986        1,151 

K8ND 

1983 

1,129 

W1 WEF 

1984        1,042 

N9NB 

1982 

1,098 

KE5CV 

1964        1,020 

W2ZQ 

1985 

1.064 
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Number  1 4  cm  your  Feedback  card 


73  Review 


by  Bill  Mick  K3RVN/G0EZZ 


ICOM  IC-R7000 

Communications  Receiver 


iCOM  America,  Inc. 

2380-11 6th  Ave.  NE 

Bellevue  WA  93004 

Price  Class:  SI 200 


The  R700O  is  an  uncommon  radio.  It  has  an 
immense  coverage  range,  nominally  25  to 
1000  MHz,  with  a  switchable  preconverter  thai 
allows  reception  of  1025  to  2000  MHz  as  well. 
The  basic  design  shows  that  Tuna  was  not  far 
off  in  principle  when  he  cascaded  parts  of  his 
boat  anchor  collection.  Of  course,  ICOM  has 
done  an  elegant  job  of  getting  everything  into 
one  compact  and  clever  box. 

The  front  end  is  truly  wideband  in  design, 
with  four  RF  input  amplifiers  covering  25-90 
MHz,  90-250  MHz,  250-512 
MHz,  and  512-1000  MHz,  As  the 
listener  tunes  upward  through  Che 
ranges,  a  system  of  relays  and 
switching  diodes  selects  appropri- 
ate input  bandpass  filters,  and  the 
user  may  note  a  change  in  sound 
and  background  noise  when 
passing  from  one  level  to  another. 

Below  512  MHz,  the  bandpass 
filters  are  varicap  tuned,  while 
stripiine  techniques  are  used  from 
512  to  1000  MHz.  The  wideband 
RF  amplifiers  are  protected  by 
tuned  traps  which  suppress 
birdies  from  the  first  local  oscilla- 
tor. (COM  appears  to  have  done  a  fairly  good 
job  shielding  and  partitioning  the  set's  in- 
nards, and.  with  the  antenna  disconnected, 
there  is  little  in  the  way  of  internally  generated 
whistles.  Of  course,  with  a  wideband  receiver, 
fed  by  a  wideband  aerial  in  close  proximity  to  a 
hamshack  fufl  of  computers  and  micro*based 
radio  gear,  some  peculiar  interrnod  products 
are  going  to  be  heard  sooner  or  later 

Occasionally,  a  nuisance  signal  could  be 
removed  by  changing  the  channel  on  the 
shack  TV  set  or  shifting  the  HF  receiver  to 
another  band.  Getting  the  neighbor  to  change 
channels  might  not  be  so  easy. 

When  tuning  below  512  MHz,  the  R7000 
uses  a  first  IF  of  778.7  MHz,  In  the  upper  half 
of  the  tuning  range,  the  IF  used  is  266.7  MHz. 
From  either  of  these  IFs,  it  is  a  long  dive  to  the 
10.7  MHz  second  IF,  but  ICOM  has  installed 
notch  filters  to  eliminate  the  images  Inevitable 
with  such  a  conversion.  A  rear  panel  phono 
jack  is  provided  for  users  who  want  to  pick  off 
the  10.7  MHz  IF  for  use  with  the  optional  TV- 
R7000  television  demodulator.  This  is  also  the 
place  for  a  panadaptor,  FM  stereo  adapter,  or 
other  gadget.  Nine  volts  DC  is  available  on  the 
same  jack,  which  is  how  the  TV-R7000  is  pow- 
ered. The  third  IF  is  at  455  kHz,  and  is  not  used 
when  wideband  FM  is  selected. 
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Although  the  R7000  calls  itself  a  communi- 
cations receiver x  that  title  is  not  quite  accu- 
rate. It  is  certainly  more  than  a  garden-variety 
scanner,  as  it  offers  AM,  NBFM.  and  SSB 
capabilities.  However,  hams  may  be  disap- 
pointed that  there  are  no  narrow  CW  filters, 
not  even  as  an  option.  Neither  is  there  any 
selectivity  adjustment  by  way  of  IF  shift  or 
passband  tuning.  The  set  has  no  RF  gain  con- 
trot,  although  there  is  a  20-dB  attenuator, 
handy  when  using  a  high  gain  preamplifier. 


The  ICOM  1C-R7QQQ.  .    "everything  into  one  compact  and  ctever  box 


I've  used  the  R7000  as  a  super  downconvert- 
er.  hanging  a  general  coverage  HF  receiver 
off  the  10.7  MHz  IF  output. 

R7G00  Tuning 

The  R7000  PLL  tunes  in  100  Hz  steps,  and 
frequency  selection  can  be  performed  via  a 
targe  tuning  knob,  the  front-panel  keypad,  or 
the  optional  RC-1 2  wireless  controller  The  set 
also  has  99  memories,  which  can  store  fre- 
quency and  mode.  A  small  knob  is  used  to 
select  tuning  step  sizes  for  the  main  knob, 
from  the  basic  100  Hz.  through  1  kHz,  5  kHz, 
10  kHz.  12,5  kHz,  or  25  kHz.  The  digital  read- 
out displays  the  frequency  to  100  Hz.  This 
step  size  is  just  adequate  for  readable  SSB 
tuning,  and  hams  who  work  SSB  on  VHF/UHF 
will  probably  find  themselves  wishing  for  10 
Hz  steps.  Serious  VHFers  usually  want  exact- 
ly the  same  features  standard  on  HF  radios, 
although  I  can't  say  I  noticed  the  receiver's 
awkwardness  in  tuning  SSB  until  I  tested 
my  Datong(UK)  PC- 100  HF  upconverter  with 
the  R7000. 

Which  Antenna? 

The  R7000  is  quite  sensitive:  a  3-by-i  signal 
on  my  FT-726R  often  becomes  5-by*1  when 
the  antenna  is  switched  to  the  R7000.  The 


■  ■ 


antenna,  of  course,  ultimately  determines  the 
performance  of  this  radio.  A  short  whip  stuck 
in  the  rear  panel  H  connector  captures  FM 
broadcasts,  strong  2  meter  stations,  and  may- 
be some  public  service  transmissions.  When  I 
tried  a  foot-high  military  surplus  discone  made 
of  steel  measuring  tape,  fed  with  RG-58,  quite 
a  bit  more  could  be  heard. 

The  R7000  came  into  its  own  when  I  put  a 
25-1 300  MHz  discone  up  on  the  roof  and  con- 
nected it  with  Belden  9913.  This  antenna  was 
purchased  in  the  United  Kingdom 
for  the  equivalent  of  $60  and  re- 
sembles the  ICOM  AH7000. 
Heath  also  sells  a  copy  of  this  an- 
tenna at  a  competitive  price.  For  a 
unity-gain  omni  that  receives  and 
transmits  in  a  lot  of  VHF/UHF  ham 
bands,  the  discone  is  hard  to  beat. 

Uncanny  Scanning  Action 

With  so  much  spectrum  to  listen 
to,  a  guidebook  is  a  must.  Check 
with  the  local  ham  dealer,  and 
check  the  ads  in  73  or  the  Monitor- 
ing Times,  I  garnered  most  of  my 
R7000  experience  while  living  in 
England,  where  I  found  a  ranges  of  interest, 
the  R7000Ts  six  scanning  modes  help  catch 
whatever's  there.  The  user  can  hop  between 
the  current  frequency  and  the  local  calling 
channel  in  the  ham  bands,  using  the  Priority 
Scan,  Enter  Low  and  High  frequencies  bound- 
ing a  Programmed  Scan  range,  and  the  radio 
faithfully  cycles  stepwise  through  all  the  fre- 
quencies in  between 

It's  possible  to  perform  a  full  Memory 
Scan  of  the  99  memories,  or  mark  certain 
ones  to  include  in  a  Selected  Memory  Scan, 
It  is  possible  to  restrict  the  memory  scan 
to  memories  set  with  a  particular  mode. 
For  people  who  appreciate  labor-saving 
devices,  the  AutO*Wnie  Memory  Scan  can 
search  a  specified  range,  storing  the  frequen- 
cies of  found  signals  in  memories  80  through 
99,  The  R7000  can't  identify  signal  types,  so 
the  user  does  have  to  preset  the  expected 
mode. 

The  operator  can  even  vary  the  scanning 
rate!  At  the  slowest  rate,  36  unoccupied  chan- 
nels can  be  covered  in  about  15  seconds, 
while  the  fastest  scan  covers  the  same  range 
in  about  4  seconds. 

Scan  function  can  also  be  tailored  with 
a  delay  control  that  sets  the  dwell  time  on 
frequencies  where  energy  is  detected.  The 


user  can  direct  the  set  to  park  on  a  busy  fre- 
quency until  the  activity  drops,  at  which  time 
the  scan  continues,  One  can  also  set 
the  dwell  for  either  five  or  fifteen  seconds  be- 
fore scan  resumption.  There  is  also  a  setting 
to  have  scan  auto-cancel  on  the  first  busy 
frequency. 

Voice  Scanning  Circuit 

Frequencies  that  break  the  squelch  and  halt 
the  scan  sometimes  don't  have  anything  intel- 
ligible to  listen  to.  The  R7000  provides  a  Voice 
Scanning  Circuit  which  is  supposed  to  skip 
dead  carriers.  Since  this  circuit  is  only  a  1  kHz 
low-pass  filter  and  detector  gated  with  the 
squelch,  it's  easily  fooled  by  non-voice  sig- 
nals, of  which  there  are  many.  The  VSC  does 
work  after  a  fashion,  and  provides  some  relief 
for  the  eardrums. 

[COM  equipped  the  R7000  with  its  new 
Cl-V  serial  computer  interface.  The  connector 
is  an  ordinary  phono  jack  at  the  TTL  level,  and 
the  user's  manual  shows  a  simple  schematic 
for  breaking  this  line  out  via  1488  and  1489 
TTL  to  RS-232  chips  so  that  one  can  hook  the 
radio  to  a  computer's  serial  port.  There  is  no 
detailed  documentation  on  the  programming 
of  this  interface  in  either  the  user's  manual  or 
the  service  manual,  but  ICOM  USA  readily 
provides  supplementary  data  to  its  cus- 
tomers. A  shack  that  has  several  late-model 
ICOM  radios  will  find  the  CT-17  interface  box 
the  easiest  way  to  connect  them  to  a  single 
RS-232  port 

Signal  Recording 

Those  who  love  the  idea  of  a  radio  that 
performs  an  unattended  signal  search  will 
love  the  RZOOO's  recording  facility.  The  set 
has  an  independent,  constant  level  out- 
put and  a  squelch  output  jack  which  can 
key  the  recorder's  pause  line.  If  the  EX-310 
voice  synthesizer  option  is  installed,  a  rear 
panel  switch  enables  the  dictation  of  the  cur- 
rent frequency  to  the  tape  recorder  along  with 
the  captured  signal.  I  don't  have  the 


EX*310,  so  I  don't  know  how  well  this  feature 
works.  The  squelch  output  line  can  also  be 
used  to  control  an  external  alarm,  perhaps  to 
alert  the  operator  of  the  presence  of  a  beacon. 

R7000  Rear  Panel 

Among  the  various  rear-panel  parapherna- 
lia is  a  switch  that  selects  upper  or  lower  side- 
band (the  front  panel  switch  simply  enables 
whichever  sideband  has  been  selected).  An- 
other switch  sets  the  FM  wide  versus  FM  nar- 
row band  widths,  In  one  position,  narrow  is  6 
kHz,  with  wide  at  1 5  kHz,  while  the  other  posi* 
Hon  puts  narrow  at  15  kHz  and  wide  at  150 
kHz  I  find  narrower  settings  more  useful  for 
my  amateur  work.  It  is  also  possible  to  set  the 
AM  filter  width  !o  6  or  to  1 5  kHz  by  means  of  an 
internal  jumper. 

Nit-Picks 

In  a  radio  with  so  many  good  features,  there 
are  bound  to  be  a  few  negatives.  I  was  disap- 
pointed to  find  that  I  could  only  set  the  high 
and  low  bounds  of  the  programmed  scan 
range  via  the  keypad-  There  is  no  way  to  write 
these  special  memories  using  the  tuning  knob 
or  from  the  99  main  memories,  I  realty  wanted 
to  store  useful  frequency  pairs  in  the  memo- 
ries, but  there  is  no  recall  button  to  bring  the 
values  from  the  numbered  memories  to  the 
High- Low  or  Priority  registers.  On  the  plus 
side,  the  R7000  lets  you  tune  around  a  select- 
ed memory  with  the  main  knob,  without  dis- 
turbing the  memory,  much  like  the  IC-751  A. 

Twenty-three  centimeter  fans  in  particular 
should  bear  in  mind  that  the  memories  cover 
only  25-1000  MHz.  The  user  needs  to  engage 
that  sneaky  little  1  GHz  switch  manually .  since 
the  memories  don't  know  whether  the  down- 
converter  is  in  the  path.  In  setting  up  scans,  I 
thought  of  numerous  capabilities  I  woutd  have 
liked,  such  as  chaining  together  several  sepa- 
rate scan  ranges,  but  this  is  probably  too 
much  to  expect  in  the  basic  receiver.  It  should 
be  possible  with  the  computer  port  to  set  up 
any  oddball  scanning  routine,  letting  the  ex- 


ternal computer  facilitate  the  programming 
through  files  of  memorized  frequencies. 

The  placement  of  the  recorder  output  jack 
on  the  front  panel  isn't  all  that  handy,  especial- 
ly since  the  recorder  pause  control  jack  is  on 
the  back,  and  I  really  wish  that  ICOM  had  put 
the  USB/LSB  selector  on  the  front  panel  in- 
stead. I  also  think  that  push-button  selection 
of  tuning  step  size  would  be  slightly  easier 
than  the  rotary  control  in  the  current  design.  A 
10-Hz  minimum  step  would  have  been  prefer- 
able to  the  10O  Hz  step,  or  a  cfarifier  control 
might  have  been  added  for  SSB- 

One  surprising  omission  from  a  so-called 
communications  receiver  is  a  muting  jack  that 
can  be  tied  to  a  station's  PTT  circuit  to  prevent 
feedback  on  transmit,  Fortunately,  the  rear 
paneJ  has  a  lot  of  empty  space  for  additional 
connectors,  since  the  one  spare  phono  jack 
provided  by  ICOM  won't  be  enough  for  the 
experimenter.  ICOM  also  sells  a  12-volt  DC 
connector  option. 

Despite  the  relatively  minor  shortcomings 
of  the  set,  which  I  am  sure  ICOM  will  fix  when 
they  get  around  to  marketing  an  R 7000 A,  I 
love  this  radio.  Mine  is  on  every  day,  checking 
beacons,  watching  the  calling  channels,  com- 
plementing my  other  VHF  and  UHF  gear.  It  is 
sensitive,  stable,  and  flexible,  and  the  manual 
is  very  helpful.  I  regret  not  buying  the  RC-12 
wireless  controller,  since  the  scan  often  catch- 
es a  snippet  of  conversation  that  piques  my 
interest  while  I'm  seated  across  the  room. 

The  price  is  high,  but  the  R7000  is  still  a 
bargain  compared  to  the  professional  surveil- 
lance receivers  one  usually  associates  with 
this  level  of  coverage.  When  I  purchased 
mine,  the  dealer  told  me  it  was  the  fifty-first  he 
had  sold  that  month.  Uncle  Sam  bought  the 
other  fifty.  ■ 

Bill  Mick  has  been  licensed  for  25  years.  His 
main  interests  include  electronic  construction 
projects  and  fine  French  food  and  wine. 
Address  comments  end  questions  to  him  at 
PO  Box  565.  APO  New  York  NY  09210. 


5-100  MHz  PREAMPLIFIERS 

NF  G  P(1dB)    $ 

WLA21WI     3dB  13dB  8dBm    54 

WLA22M     4  11  12  58 

WLA23M     4  22  12  83 

WLA24M      3  20  18         109 

430/50  MHz  CONVERTER 
RXC431  ,15uV        20dB     99 


WILAM  TECHNOLOGY.  Div.  of 

WI-COMM  ELECTRONICS  INC. 

RO.  Sox  5174,  MASSENA,  NY.  13662 
(315)  769-8334 


CIRCLE  3  IS  ON  READER  SERVICE  CARD 


R -7000  Wides  pan  Panadaptor 

Panadoptor  especially  designed 
for  the  R-7000  receiver.  For  use 
with  a  standard  scope.  Variable 
span  width  from  1  to  10  Mhz. 
Uncover  unknown  elusive  signals. 
Complete  with  all  cables,  &  90  day 
warranty.  $349.95  Shipped.  Pa, 
res.  add  6%. 

GTI  Electronics 

RD  1  BOX  272 

tehighton,  Pa.  18235 

717  386*4032 


Introducing 


the  True  Value  Software 

TVS  701 B  REPEATER  CONTROLLER 

Controls  Repeaters  &  Remote  Links 

and  is  Fully  Remotely  Configurable 

{no  ROMS-no  jumpers) 

The  701 B  also  monitors  batteries,  power 

levels,  etc.  w/voltage  telemetry  and 

alarm  features. 

Protection-  Power  failure  protected  w/ watchdog 

timer  &  EEPROM 

Security-  Four  levels  of  control  security 

Versatility-  74  functions  and  digital  inputs/ 

outputs  for  auxiliary  control  &  alarms 
Reliability-  50  accumulated  years  of 

mountaintop  operation 

ALL  YOURS  FOR  LESS! 

Easy  to  build  kit  price $190 

Assembled  and  tested $300 

CALL  OR  WRITE  TO  NOW: 

True  Value  Software 

2805  E.  SherranLn. 

Phoenix,  AZ  8501 6 

602-956-4259 


J 


CIRCLE  326  ON  REAPER  SERVICE  CARD 


CIRCLE  301  ON  READER  SERVICE  CARD 
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Austin  2M/ 
1 V4M/70CM 
tri-band  fixed  5' 
antenna  requires 
but  a  single  coaxial 
line  S69.95  +  S4.50 
P&H. 

Also  available  a 
short  tri-band  -  -  • 
mobile  version  with  magnet  mount 
available  at  S62.45  +  S4.50  P&H 

Ed  Noll  (W3FQJ) 

PO  Box  75 
Chalfont,  PA  18914 


Add  VLF 
To  Your 
Receiver ! 


Send  for  out  Freo  Catalog  of  Low  Frequency 
Communication  Systems  and  Accessories 


Your  Longwave  Source: 


LF  Engineering  Co.  Inc. 

17  Jet  fry  Hoed 

East  Haven.  Conn.  06512 


Explore 

1750 
Meters 


CIRCLE  305  ON  READER  SERVICE  CARD 


NEMAL  ELECTRONICS 


♦Complel*  Cable  Assembly  facilities  MIL-STIM5208 

•Commercial  Accounts  welcome-  Quantity  pricing  *  Same  day  shipping  most  orders 

•Factory  authorized  distributor  for  Alpha,  Amphenol,  Belden,  Kings,  Times  Fiber 


Call  NEMAL  for  computer  cable,  CATV  cable,  flat  cable,  semi-rigid  cable,  telephone  cable, 
crimping  tools,  D-sub  connectors  heat  shrink,  cable  ties,  high  voltage  connectors* 


HARDLINE  50  OHM 

FXA12  V?  Akjmtnum  Black  Jacket 

FLC12   1/T  Cabitrwrnve  con.   copper  oik  jkt 
FLC7Q  7/ST  Cabiewex*  con.copper  oik  >w  ( 


...  89/tt 
,  1  59m. 

,392m 

.,.2500 


NM12CC  N  core?   f/2*  con  copper  m/t    _ 

NM7BCC  N  conn  7/B*  COft  copper  m/T    54  00 


COAXIAL  CABLES  {per  aj 

11  BO  BELDEN  9913  very  low  toss 

1102  RG8/V  95%  shietd  taw  toes  bM   nga. 
11W  RG8X.  95%  shield  (mtnt  8)   ™ 


i ■ ■ ■ < i ■ ■ iti ■■* 


1130  RG213AJ  95%  iMd  mtl  spec  NCV 
1140  RG2U/U  dbi  stiver  shid  mi  spec....... 

1705  RG142BAJ  dbi  &/**  ****>   teflon  ins 
J3W  RG217/U  SO  ohm  5000  watt  dbi  shid 
1450  RG1J4/U  50  ohm  .lOOT  od  mif  spec 

ROTOR  CABLE-8  CONDUCTOR 

6C1B22  2  1Sga  and  &22ga 
&C1620  2'l6g*  and  8-20g* 


52 

■Tin""1 

Jo 

}? 

—  39 
..  ?  85 
.,  150 
93 


■  -%  -  -  -  -  -i  - 


-  -  ■  - ■ .   r  ~r 


fcliirj^l'l'l— MJMMMl  111!  ■  II  I  M—n 


2tm 
39m 


rrmmuf  i^ii 


CONNECTORS-MADE  IN  USA 

HE720  Type  N  plug  tor  Betden  9013 

N£723   Type  N  jack  for  Beiden  9013. 

PL259  standard  UHF  pkjg  for  RG8>213... 

PL259AM  Amphenoi  PL259  

PL259W  PL259  tefhn  ini/sifvet  pitted 

PL258AM  Ampnenoi  famale-temaia  (bafret).t„. ,„.„„.„. 

UG17S/UG176  reducer  for  RG5Q/59  {specify} 

UG21DS  W  pkjg  for  RG&213t2f4  Sttwtf ~— -. 

UGS3B  N  imck  to  PU59  adapter,  teflon 
L/GJ4&A.  SQ239  to  N  pkjg  adapter,   teBon 
UG255  SQ239  to  BNC  pkjg  adapter,  Amphenoi.. 
S0239AM  UHF  chassis  mt  recept*cte,Ampheno} 


iiiimiiiiimiH 


$3  95 

.4  96 

55 

89 

159 
.,145 

...  22 
..335 
„€50 
€50 
..3^9 
89 


GROUND  STRAP-GROUND  WIRE 

GS3B  3/8*  tinned  copper  braid    ^...«^«—., ,  35SH 

L*i    '  *         IjfjE         OnOVU      *rOppef      Qt9t%J        wiiiHTi  ■  I  m  mi ti  t-  ■  m»  -  jLff" 

HWOff  6ga  msutafed  stranded  wire  ■,..„,.J.»....—J^...,. .  JSW 
AW  14   I4ga  stranded  Antenna  wire  CCS    „„, 14/ft 


All  prices  plus  shipping,  $3.00  mill,  VismMa$terc«rti  530  mm,  COD  add  S3. 00 

Call  or  tvnte  for  campiefv prtc*  ttsl  Ntrmtti 'm  ne*  36  page  CABl  E  AND  CONNEC TOR  SEi EC TfOfsl  GUIDE  \$  a vatlaDte 

at  no  charge  wtti  ertte/3  efSO&OfWOta  or  a!  a  cost  of  $4  wtft  cttHiit  sgamst  n&xt  qualifying  order 

NEMAL  ELECTRONICS,  INC.  12240  NE  14th  Ave.  N.  Miami,  FL  33161 
(305)  893-3924  Teki  6975377  24br  FAX  (305)895^173 


CIRCLE  SO  ON  READER  SERVICE  CARD 


o 


Low-Cost,  High  Cain  SW  Antenna 

Whik*  expensive  rrap  di poles 
offer  satisfacrory  international 
broadcast  reception,  they  do  so  at 
the  expense  of  other  frequency 
bands.  Why  pay  more  for  an 
cintenna  that  gives  you  less? 

I  CO*  The  Grove  ANT2  Skvwire 
offers  full  100  kHz-30  MHz 
frequency  coverage  without 
compromises  and  may  be  erected 
in  a  variety  of  convenient  con- 
figurations. Designed  for  use  with 
any  general  coverage  receiver  or 
shortwave,  medium  wave  or  long 
wave  radio. 


EQUIP-tyo 


By  lob  Grove 
WA4PYQ 


Tips  from  the  expert  on 
boosting  the  performance 
of  your  radio  equipment. 


SKTWRE 


The  Grove  ANT2 
Sky  wire  i*  a  66^ioot- 
long  outdoor  dipole 
constructed  of  hea\ 
gauge  copper  wire  and 
featuring  professional  porcelain  insulators  and 
a  custom  connector  ready  tor  your  PL-259- 
fitted  coax  cable  (50  or  72  ohm).  Full  instruc- 
tions included. 

Only  M9  plus  $  I  50  UPS  shipping  in  US 

A  Grove  Enterprises 

40  Dog  Branch  Road  Brasstown.  NX.  7890? 

t704)  B37-9200  or  (MC,  Visa  &  C00  only)  1-800-438-8155 
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circle  169  on  reaper  sehvice  card 


Wideband  Preomp  1 0-1 000  Mhz 

Dual  GasFet  low  noise 
preamplifier  for  HF,  UHF  or  VHF 
systems.  Just  perfect  for  the  R- 
7000.  Excellent  for  Spec 
Analyzers,  Scanners,  etc.  Gain  20 
Db  +A  1  DB«  -3  Db  at  2  6  1100 
Mhx.  1  Db  compression  of  ^10 
Dbm.  Intercept  points  >~45  Dbm. 
New  shipped  price  of  only 
(124.95.  Pa.  residents  please  odd 
6%  state  tax, 

GTI  Electronics 

RD  1   BOX  272 

Lehighton,  Pa.  18235 

717-386-4032 


CIRCLE  327  ON  READER  SERVICE  CARD 


THE  RF  CONNECTION 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX' 


Pan  No 
PL-250USA 

S3  ISM 050 

83822 

PL-259&T 

UG-176 

0G21DAJ 
\Xr2ldAJ 

UG^tD/S913 
UG21B/9913 

UG8MJ 


De«fiptlofi 
UHf  Male  Phenotc  USA  mate 
Pt-259  Pnenoiic,  Ampheftoi 

ft-259  Teflon.  Amphenol 
UHF  Male  Silver  Teflon,  USA 
Reducer  for  AG- 58 
Reducer  for  R&59  4  MM  B 

HU&FKrZ  213  2U.Arr^henol 
i4Maief«G-6.Z13.2l4  K^s 

NMaiePTfor9SI3.908G.8214 

M^UG-2l&,U4UG2]BMfNs 
NMateforRG-6wJlh9933Pin 
N  Male  for  RG-8w.th  9913  Pin 
H  Mate  lo  50-239.  Teflon  USA 
N  Female  lo  Pi  259  Teflon  USA 


Price 

$    60 

85 

1  50 

150 

20 

20 

!  95 
DO 

I  50 
395 
4.7S 
500 
500 


"THIS  UST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUG E  I H V E N T OR Y 

THE  R.F.  CONNECTION 

213  North  Frederick  Ave,  #11 
Gaithersburg,  MD  20877 

(301)840-5477 

PRICES  DO  NOT  INCLUDE  SHIFTING 
PRICES  SUBJECT  TO  CHANGE 
VISA,  MASTERCARD,  ADD  4% 

UPS  COD.  ADD  $2.25  PER  ORDER 


CIRCLE  1  IS  OH  READER  SERVICE  CARD 


CONTACT  YOUR  DEALER 

FOR  MORE  INFORMATION 

Amateur  Radio  Baluns 
Traps-Remote  Coaxial  Switches 

Or  Write  To: 
UNADILLA  DIV.  of  ANTENNAS  ETC. 

P.O.  Box  315  BV    ANDOVER.  MA.  01810 
617475-7831 


CIRCLE  336  ON  READER  SERVICE  CARD 


Number  30  on  your  Feedback  card 


Armed  Forces  Day  1 955 

Communications  Test 

contributed  by  Arthur  R.  Detperdang  Chief,  Navy-Marine  Corps  MARS 


The  annual  Armed  Forces  Day  Commu- 
nications Test  is  set  for  Saturday  2 1  May 
1988.  This  marks  the  39th  anniversary'  of  this 
event,  which  emphasizes  a  continuing  cli- 
mate of  mutual  assistance  and  warm  esteem 
between  the  military  and  amateur  radio  com- 
munities.  The  traditional  military-lo- 
amateur  cross  hand  operation  and  broadcast 
of  the  Secretary  of  Defense  message  are  the 
featured  highlights  which  include  operations 
inCW.  SSB.  RTTY.  and  Packet  radio. 

These  tests  give  both  amateur  radio  opera- 
tors and  short  wave  listeners  (SWLs)  the  op- 
portunity to  demonstrate  their  individual 
technical  skills.  Special  commemorative  ac- 
knowledgment QSL  cards  will  be  awarded  to 
those  amateur  radio  operators  achieving  a 
verified  two-way  radio  contact  with  any  of 
the  participating  military  radio  stations.  In- 
terception  of  these  contacts  by  SWLs  are  not 
acknowledged  by  QSL  cards,  however,  any- 
one who  receives  and  accurately  copies  the 
Armed  Forces  Day  CW  and/or  RTTY  mes- 
sage from  the  Secretary  of  Defense  can  quali- 
fy to  receive  a  special  commemorative  cer- 
tificate from  the  Secretary. 

Cross  Band  Contacts 

The  military-to-amateur  cross  band  opera- 
tions will  be  conducted  from  21/1300  UTC 
(Universal  Time)  to  22/1)245  UTC  May 
1988. 

The  military  stations  participating  in  cross 
band  operations  are: 

AAE 

HF/MARS  Radio  Facility 
Fort  Sam  Houston  TX 

AAG 

Army  HF/MARS  Radio  Facility 

Presidio  of  San  Francisco  CA 

AIR 

2045th  Communications  Group 
Andrews  Air  Force  Base 
Washington  DC 

NAM 

Naval  Communications  Area 
Master  Station  LANT 
Norfolk  VA 


HQ  Navy-Marine  Corps 
MARS  Radio  Station 

Cheltenham  MD 

NPG 

Naval  Communication  Station 

Stockton  CA 

NPL 

Naval  Communication  Station 
San  Diego  C A 


NMH 

Coast  Guard  Radio  Station 

Alexandria  VA 

NMN 

Coast  Guard  Communications  Station 

Portsmouth  VA 

NZJ 

Marine  Corps  Air  Station 

El  Tom  CA 

WAR 

HQ  Army  MARS  Radio  Station 

Fart  Meade  MD 

Military  stations  will  transmit  on  the 
frequencies  listed  below,  and  announce  the 
specific  amateur  band  frequency  being  moni- 
tored. 


20998,5 

2146.0 

27992,5 


CW 

USB 

USB 


NPG 
NPG 
AAE 


FreqtkHzi        Emission 


4001.5 

4010 

40 1 5 

40185 

4025 

4028,5 

4033.5 

6970 

6M88 

6995  J 

6997.5 

7301,5 

7315 

7346,5 

7358.5 

7365 

7372.5 

7375 

7382.5 

7393 

10259,5 

13927.5 

13975.5 

13986 J 

13992,5 

13994.5 

13997.5 

14375 

14385 

14389.5 

14400 

14403,5 

14408 

14440 

14480 

14488.5 

14665 

20937.5 

20992.5 

20994.5 


LSB 

CW 

CW 

LSB 

LSB 

LSB 

LSB 

CW 

RTTY/CW 

CW 

CW 

LSB 

LSB 

LSB 

LSB 

CW 

RTTY 

RTTY 

RTTY 

USB/ RTTY/CW 

CW 

RTTY 

CW 

RTTY 

RTTY/CW 

USB 

CW 

USB 

USB 

USB 

USB/RTTY/CW 

USB 

USB 

RTTY 

USB 

USB 

RTTY/CW 

USB 

PACKET 

USB 


Station 

NPG 
NPG 

NMH 

WAR 

AIR 

AAE 

AAG 

NPG 

AAG 

AIR 

WAR 

NPG 

AIR 

NMH 

AAE 

NPG 

NAV 

NZJ 

NPL 

NMN 

NPG 

NPG 

NPG 

AIR 

WAR 

AAE 

AIR 

NPG 

NPL 

NAV 

NAM 

WAR 

AIR 

NMH 

NZJ 

AAG 

/"Y/Y  IZ- 

NMH 

AAE 

WAR 


Receiving  Test 

The  CW  and  the  RTTY  broadcast  will 

be  special  Armed  Forces  Day  messages  from 
the  Secretary  of  Defense  to  any  amateur 
radio  operator  or  SWL  desiring  to  partici- 
pate, A  ten-minute  tuning  call  will  precede 
each  transmission.  The  CW  braodcast  will 
be  transmitted  at  25  wpm  beginning  at 
22/0300  UTC  May  1988.  The  RTTY  broad- 
cast will  begin  at  22/0345  UTC  May  1988 
and  transmitted  60  wpm  using  170  Hz  shift. 
Both  the  CW  and  RTTY  broadcast  will  be 
transmitted  from  the  following  stations  on  the 
listed  frequencies; 


Transmitting 
Station 

AAE 

AAG 

AIR 

NAM 

NAV 

NPG 

WAR 


Frequency  (kHz) 

4018.5,6988,9990 

4021.5,7309.5,  13994.5 
6995.5.  13997.5 
4005,7393,  14400 
7372,5,  14389,5 
4010.7365,13975.5 
4028.5,6997.5,  14403.5 


Submission  of  Test  Entries 

Transcriptions  of  the  CW  and/or  RTTY 
receiving  tests  should  be  submitted  "as  re- 
ceived. *  No  attempt  should  be  made  to  cor- 
rect possible  transmission  errors.  The  time, 
frequency,  and  callsign  of  the  military  station 
copied,  as  well  as  the  name,  callsign,  and 
address  of  the  individual  submitting  the  en- 
try, must  be  indicated  on  the  page  containing 
the  test  message.  Entries  must  be  postmarked 
no  later  than  28  May  1988  and  submitted  to 
the  respective  military  commands  as  follows: 

Station  Copied  and  Address 

AIR 

Armed  Forces  Day  Test 
2045CG/DOJM 
Andrews  AFB 
Washington  DC  20331-6345 

AAE,  AAG,  WAR 

Armed  Forces  Day  Test 

Commander,  USAISC 

ATTN:  AS-OPS-OA 

Fort  Huachuca  AZ  85613-5000 

NAM,  NAV,  NPG 
Armed  Forces  Day  Test 
Naval  Communication  Unit 
Washington  DC  20397-5 16 1 
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SEE  YOU  AT  DAYTON  BOOTH  491 


***  Super  Eomshack  64  *** 

Progromoble  Repeater  Controller/HF  &  VHF  Remotes/Autopotch 
Rotor  Control/ Vrjlce;tTCS5.?  Torn?  Paging/User  Logging/Unlimited  Vocabulary 


fttnotf  *! 


The  C364S  is  irw  most  afrericod 
oontrot  system  available  al  any 
pna  TotBi  control  *  your  n#* 
ir««j':!jfiMa«Kr.  [acti  usr  ha& 
i  ncrvid^t  access  odes  ami 

co  Ml  ustrt  togged  to  first  &/or 
printar  hi/Id pr Mr ttypatctiAi 

security/ monitor /loc*  modal 
Talking  Packs!  BBS  inpul  rtOrt 


RifEATIR  CQOTHftllB 

•CftaflQB  all  variables  rtmotety 
•5ynt»wiwSvw»  ad  (mcft/staai 
•Prtgrtoi  mot!  do*  or  select  ft 
tffilnes.  «Ttii  tomtoms  from  HT 
mAkn*  ctek  &  am  volte  Ntt 
♦Macro  anunontb/uner  logging 
*  inOtvtiual  user  access  cook 
"Co*  practice  &  voice  re&J&acit 
■Multifunction  voi»  alarm  ctocft 

HJ.  REMOTE  *  I 
"20  Macro  nea/auio  mode  sel 
♦Scan  up/dpvrn  *l  rate  or  step 


CH  L  HiytRSt  P£EBT 

"1000"   l6(flQlOW   *  3  SU3T0Et 

"30CI  usvVCTCSS  i  2  tone  paging 
•SOnfcte/tfSrtletel** 
■inmviaa.]  access  pr  mtajK 
•£;ir  eclfil/gentrfti  &  reverse  page 
■FuHorHairojcitei(5e-eiconi  i 
•Security  maw  TT  reedbecfc  on/off 
•Store  TlCI/SprW  w  *'5 
*  Rbverse  Patch  «t  Iva  al  I  mode 
"Call  waihnQ/quicb  dial  4.  rout 

fH.F.  REMOTE*? 
•Oval  VFOv  Rev/Spin /CQfr  <w»et 
*5«  Segi  anc  I  offttUVir  rWK 


MINI  WAR  CAD   COttWTER  COWTftOi  FT- WTO 

IQOcfi  »n  Hvnrtenertf  coverage  Corwrt! 


&p»grenii«J]1flr  fwajust 

•Lv.iji'bI  "S'frmtif, stops  scan 
from  S(  i  -9) ,  Auto  resume 

•  Loads  &  programs  al  1  FT  -  727tt 
parameters  I r»  lu«  f hot  IS  sees 

*  I  nc  tudes  tanfturaJidisfc  fur  C64 
arlBMPCF         L727SS39  9S 


StiMrCptiinack  CS64S  J34Q  95 
4  14  00  shEp  USA,  Iftcl   compulur 
itiLerfece,  disk  ,  cable*  K  manual 
<  5i  no  l*i  version  lite    on  rKfunt) 


ctstih  oprwea 
•tuier frf  fteVey  Camro*  5  DPDT  rttay*  • 

5  opmed  lector  output!  >C&- At  79  95 
•EPROM  Aulo boot  Car tfMJjecustonii.Trt 

wtlti ybur  system CART399  9"j 

*&Bom  control j  speaks  b«r  mg  and  roiatw 

Ueam  .  I  ttagree  Incrc  Hill  J49.95 
•flanirtl  f  RefyndBd)  tlN  I  I  ll>  00 
*ftnw5  cot  If 64  m&tlA  RAP  1 1 49  9S 
'Cfe*PC  SwittfryFS  ECES  S  1 1 9  9S 


T2vXfe«  SWITCHER 

■Drew!  IA#1& 
•TQtJtt  751  effioem 

♦Outputs  Sw  #2  ecn os 

and  9  vac  60+tz 
*Cryslal  time  base 
'^PKigiinlo  CM  power 

NODE*  DCP5.,....>.|119  95 


loueftf  f  RS-J3?  f  300  head  tnfrtol 

program  your  ccmpgler  in  basic  to  Open*  mo  Stujig«t  sir  ings" ,  sound 
alarms,  Qtreerve  cooes,  deludes  basic  program  tor  CM  V<C2Q/Ci2fl; 
worts  on  ell  computers  ' |  flQPH  DAf>  1 59  95 


'AmJiO  Blaster'  ICO2/0i:2AT ;U I b$ T209/ 727  J3/73R 
Moduitlntiilif  iitsidi  trw  radio  in  i&ntn  Boost  audio  to 
1  well   tow  siandby  »e>n/Correds  tat audW IQOOiOf 

neopyuwrt  Mine*ureeu5*amplTfief-->    bT^b499 
■sgJtyPafwt.fre,  Emereancy .  *tw  >t  needs  !o  be  J    AMI 

noefMleuoan 


hear  everything! 


Touctitone  4  Digit  Decoder 

fc  an/BfT  latch  Tllh  all  16  DWil 


txpenoabif 
Repeater 
on/off 
control 


■OV  FOB  fJTi/2i»  RKl 
HDDCL  «1-S  122  T3 


noDit.  AB1-S19.Q5 


1  *Low  po*ar  CMOS  •  5  to  *  1 2  Volts 
■User  prograrriableS 0.000  4  digit  cooes 
•5efnJ  codt  one*  to  (*rn  en .  again  u  tirn  o*  I 
•nomentarvA  Lotcft  ootpot  drives  relay 
•wrong  digit  reset,  no  Wstng.  2  to  *  digits 
•Hole  speaker  audio  until  call  isretetrtd 
♦LED  displays  Wcri  slate.  Optional  4  dtgil 

extre custom  letch,(722S)  nrslfc  95  ea 
-Model  TSO  tS9.9S  


ENGINEERING  CONSULTING  **  5A3  CANDLEWOOD  ST,"  BREAt 
MASTERCARO  **  VISA**  CHECK**  M,0.  **  CA.RE5.  AOOW    TEL 


CA    93621 

71«71-20<» 


Special 


n   "    IBM   IS   A   REGISTERED  TRADEMARK  OF 
INTERNATIONAL  BUSINESS  MACHINES  CORP 


OUTSTANDING  PRICES 

ON  IBM  XT™* 
COMPATIBLE  SYSTEMS! 

SYSTEM  #1  $299.00 

MOTHERBOARD  WITH  BIOS  AND 
ZERO  K  OF  RAM  UPGRADABLE 
TO  A  FULL  $40  K  RAM  FLIP  TOP 
CASE.  XT/AT  LOOK  ALIKE  KEY- 
BOARD. 150  WATT  POWER  SUP- 
PLY WITH  ALL  THE  POWER 
NEEDED  TO  RUN  EXTRA  DRIVES 
AND  CARDS. 


Seagate  ST  225,  20  MHz  hard  drive  with 
control  card  available  with  any  system  for 
$319.00  Offer  good  thru  2/29/8S  Call  for 
customized  t  tat  ems 


SYSTEM  #2 $499.00 

MOTHERBOARD  WITH  BIOS  AND 
ZERO  K  of  RAM  UPGRADABLE  TO  A 
FULL  640K  OF  RAM.  FLIP  TOP  CASE. 
XT/ AT  LOOK  ALIKE  KEYBOARD,  150 
WATT  POWER  SUPPLY.  OUAL  DISK 


SYSTEM  #3  $799.00 

MOTHERBOARD  WITH  BIOS  CON- 
TA1NING  256K  OF  RAM  UPGRAD- 
ABLE TO  A  FULL  640K  OF  RAM.  FLIP 
TOP  CASE.  XT/AT  LOOK  ALIKE  KEY- 
BOARD. 150  WATT  POWER  SUP* 
PLY  COLOR  GRAPHICS  CARD  WITH 
RGB  AND  COMPOSITE  OUTPUTS, 
MULTI  I/O  CARD  WITH  TWO  DISK 
DRIVE  PORTS,  ONE  PARALLEL 
PORT,  ONE  SERIAL  PORT  AND  ONE 
SERIAL  PORT   OPTION,  ONE  GAME 


DRIVE  CARD  WITH  CABLES.  ONE 
FLOPPY  DRIVE  OS  DD  360K.  A  COLOR  PORT.  CLOCK  AND  CALENDAR  WITH 
GRAPHICS  CARD  WITH  RGB  AND  BATTERY  BACKUP.  TWO  FLOPPY 
COMPOSITE  OUTPUT.  (ALL  YOU  NEED  DISK  DRIVES  DS  DD  360K  AND  A 
ISA  MONITOR)  COMPOSITE  MONITOR. 


SHIPPING  INFORMATION  PLEASE  INCLUDE  10%  OF  ORDER  FOR 
SHIPPING  AND  HANDLING  CHARGES  (MINIMUM  %2  50.  MAXIMUM  $10) 
CAWADJAN  OflDERS  ADD  17  50  IN  US  FUNDS  MICHIGAN  RESIDENTS 
W  4%  SAL£  S  TAX,  FOR  FREE  FIVER  Sf  NO  22-  STAMP  OR  SASE 

DEALER  FOR 
TENTEC4MFJ 
P.O.  BOX  1101  DEPT.  N        hours 
12671  DIX-TQLEOO  HWY      i*«-*»ESi  Mon-s* 


Hal-Tronix,  Inc. 


SOUTHGATE.  MICH.  4E195  PHONE  {313)  281-7773 


'  'HAL" 
HAROLD  C  NOWLAND 

W32XH 


CIRCLE  1 75  ON  READER  SERVICE  CARD 


TINY-2         PACKET  CONTROLLER 


$119.95 

READY  TO  USE  -  NOT  A  KIT 


ft 

# 
* 


USES  TNC-2  EPROMS  INCLUDING  NET/ROM.     FIRMWARE  VERSION  1.1.5  PROVIDED 

32K  RAM  AND  32K  EPROM  STANDARD 

SUPPORTS  BOTH  RS  232  AND  TTL  COMPUTERS,  300-19,200  BAUDS 

EXTRUDED  ALUMINUM  CABINET  WITH  OVEN-BAKED  WRINKLE  FINISH.     ONLY  PxT 

WATCHDOG  TIMER,  MODEM  DISCONNECT  HEADER,  12V  DC  OPERATION. 


SEE  US  AT  DAYTON  BOOTH  277-8 


THE  BEST  VALUE  IN  A  VHF/HF  TNC 

PAC-COMM  TNC-220       $149.95 

WITH  TUNING  INDICATOR     $179.95 

*  NOW  WITH  32K  RAM  STANDARD.  FIRMWARE  VERSION  1.1.5 

-  SELECT  EITHER  HF  OR  VHF  RADIOS  FROM  THE  KEYBOARD. 

-  SUPPORTS  RS-232  AND  TTL  COMPUTERS 

-  IN  KIT  FORM  --  $129.95 

-  INTERNAL  TUNING  INDICATOR  ~  $44.95 


PACKET  TERMINAL  PROGRAMS 


DIQIPACK  II   (PC) ,,..,$49.95 

MACPACKET  (MAC)    $49.95 

MACKET  (MAC)  $39.95 

COMMODORE  64 $19.95 

TNC-200.  TNC-220  VERSION   115  EPROMS 

$1000 


ACCESSORIES: 

12v  WALL  MOUNT  POWER  SUPPLY  $9.95 
RS-232  GABLE  $9.96,  C-64  CABLE  $12.95 


WRITE  OR  CALL  FOR  OUR  NEW  CATALOG  OF  PACKET  EQUIPMENT,  SOFTWARE  AND  ACCESSORIES 


TOLL  FREE 
(ORDERS  ONLY) 

800-223-351 1 

EXCEPT  FLORIDA 


MS* 


DtfCtMfl 


(JPACfjIMM^  3652  West  Cypress  St,,  Tampa,  FL  33607) 

FLORIDA  ADDRESSES  ADD  5%.     $3.00  SHIPPING/HANDUNQ  PER  ORDER 


TECHNICAL  INFORMATION 

7:30  AM  -  11  PM  EASTERN 
(013)   074.2980 

TELEX:  650-288-1526  MCI 
FAX:   (813)  872-8696 


CIRCLE  I  52  ON  READER  SERVICE  CARD 
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Number  t  G  on  your  Feedback  card 


FAX  Program 


lor  llie  AEA  PH252 

Make  the  most  of  your  PC's  graphics 

by  Roger  M.  Johnson  WB0GAI 


Almost  everyone  who  has  had  a  chance 
to  get  their  fingers  on  the  new  AEA  PK- 
232  agrees  thai  it  is  an  amazing  piece  of  gear, 
li  offers  many  options  previously  requiring 
many  separate  components.  I  enthusiastically 
tried  all  options  and  worked  alt  the  modes  it 
allows. 

I  ordered  the  upgrade  kit  as  soon  as  the 
FAX  mode  was  announced  and  within  a  few 
weeks  had  it  up  and  running  weather  facsimi- 
le from  many  HF  FAX  stations  around  the 
country.  I  soon  learned,  however,  that  this 
used  reams  of  paper— an  afternoon's  run 
might  use  over  ten  feet!  This  is  also  terrific 
wear-and-tear  on  the  printer  and  ribbon. 

Since  I  had  just  acquired  an  IBM  clone  and 
graphics  display.  I  decided  to  find  a  way  to 
route  printer  output  to  the  screen.  The  result 
is  a  basic  program  called  SCREENFAX 
which  runs  on  an  IBM  (or  clone)  with  either  a 
color  graphics  adapter  (CGA)  or  extended 
graphics  adapter  (EGA).  Since  it's  written 
using  Microsoft  QuickBasic  I J  (or  IJh,  it  isn't 
line-number  dependent.  (QB  is  a  compiled 
basic  and,  because  this  program  needs  all  of 
the  speed  the  computer  can  muster,  it  proba- 
bly won't  work  very  well  going  through  an 
interpreter  j 

How  It  Works 

AEA  wrote  the  FAX  program  with  the 
EPSON  graphics  standard  in  mind.  Accord- 
ing to  this  standard,  the  printer  prepares  to 
receive  a  control  command  when  it  receives 
escape  code  CHR$(27).  The  next  several 
characters  command  it  to  do  a  number  of 
different  things,  such  as  enter  compressed 
mode,  double-strike,  or  graphics.  AEA  pro- 
grammed  the  PK-232  to  send  the  printer  com- 
mands which  initialize  the  graphics  mode  and 
set  the  line  spacing.  The  PK-232  then  sends 
characters  one  after  another  which  the  printer 
now  interprets  as  commands  to  the  individual 
pins  in  the  primhead  rather  than  ordinary 
ASCII  characters, 

SCREENFAX  takes  this  same  infor- 
mation, modifies  it  for  the  IBM  graphic  dis- 
plays and  puts  it  on  the  screen  rather  than  the 
printer. 

Printer  Commands 

Let's  look  at  this  in  more  detail.  On  the 
EPSON  printer,  there  are  eight  vertically- 
placed  pins  that  can  be  commanded  (in  graph- 
ics mode)  to  fire  individually.  If  the  printer 
receives  CHRS(  1  h  only  the  bottom  pin  fires. 


CHR$(2)  fires  the  next  pin  up  only,  and 
CHRS(3)  will  fire  both.  Any  value  from  zero 
to  255  can  be  sent,  and  its  binary  representa- 
tion will  go  to  the  primhead*  After  the  initial- 
ization commands  are  sent,  the  printer  looks 
at  each  character,  interprets  it  as  a  binary 
number  and  fires  the  appropriate  pin  combi- 
nation. It  then  looks  at  the  next  incoming 
character  and  repeats  the  process, 

Depending  on  the  printer's  capability,  the 
user  can  tell  the  PK-232  to  send  it  a  pre- 
scribed number  of  characters  before  starting 
the  next  line.  For  example,  1  can  send  my 
EPSON  MX -80  a  graphics  command  (GR  1), 
and  it  will  send  the  printer  960 dots  per  line  or 
1 20  dots  per  inch.  The  user  can  command  the 
PK-232  with  the  Graphics  command  to  send 
anything  from  60  dots  per  inch  (GR  0)  to  240 
dots  per  inch  (GR  3)  depending  on  the  print- 
er's capabilites.  AEA  may  well  have  been 
thinking  about  the  IBM  graphics  display 
when  they  added  GR  4— this  allows  for  640 
bits  across  a  screen,  which  is  the  horizontal 
pixel  length  for  some  of  the  screen  commands 
in  both  the  EGA  and  CGA  displays.  What 
appears  on  the  printer  copy  is  the  map  or 
picture  printing  as  wide  as  the  GR  command 
specifies,  and  eight  dots  high  at  a  time.  (Re- 
member the  primhead  has  eight  vertical 
pins).  Figure  1  shows  how  all  this  happens. 


"SCREENFAX  simply 

convinces  the  computer 

that  it  is  a  printer/' 


Character  number  one  has  a  value  of  27  and 
tells  the  printer  to  get  ready  for  the  rest  of  the 
control  codes.  Character  two  tells  it  to  get 
ready  for  960  dots  across  the  page.  Charac- 
ters 3  and  4  determine  the  actual  line  length 
(960  dots  in  this  case).  The  printer  sees  char- 
acters 5  through  960  as  graphics  characters 
and  fires  the  pins  in  response  to  the  binary 
value  of  the  character.  When  the  printer  again 
sees  the  first  four  codes,  it  moves  down  eight 
dots  and  starts  over.  This  continues  until  the 
user  tells  the  PK-232  to  do  otherwise. 

Enter  SCREENFAX 

This  is  all  fine  for  those  who  don't  mind 
using  a  lot  of  paper.  For  casual  viewing, 
however,  SCREENFAX  is  fine  for  getting  a 


good  idea  of  what  is  printing.  SCREENFAX 
simply  convinces  the  computer  that  it  is  a 
printer  so  it  can  respond  to  the  commands 
from  the  PK-232  and  print  the  map  or  picture 
on  the  screen  instead  of  the  printer.  Those 
with  an  EGA  card  and  monitor  will  have 
excellent  detail,  but  detail  with  the  CGA  card 
and  monitor  is  still  very  good. 

The  Program 

SCREENFAX  begins  w  ith  an  initialization 
routine  to  set  up  the  appropriate  screens. 
These  are  both  listed  as  REM  statements. 
Pick  the  appropriate  one  by  eliminating  the 
word  REM.  This  also  sets  the  X  and  Y  values 
to  zero.  Next,  SCREENFAX  asks  for  the 
filename.  Any  name  that  DOS  accepts  is  fine. 
It  then  asks  if  the  user  wishes  to  start  an  input 
display  from  the  PK-232  (and  start  a  file  with 
the  given  name)  or  to  "play  back' '  a  previ- 
ously saved  file.  One  choice  opens  the  com- 
munication port,  the  other  opens  the  previ- 
ously saved  disk  file. 

The  next  few  paragraphs  discuss  the  pro- 
gram routines. 

OPCOM 

This  routine  opens  the  communications 
port  first  by  clearing  things  out  with  a  CON- 
TROL C,  and  then  setting  up  the  port  for 
input  from  the  PK-232,  It  then  puts  the 
PK  232  into  TRANSPARENT  mode,  as  sug- 
gested by  AEA.  A  file  with  the  designated 
name  is  opened  for  output  to  the  disk  drive. 
The  variable  "V"  is  set  to  a  value  of  1  so  that 
the  main  portion  of  the  program  knows 
whether  or  not  lo  save  the  material  to  this  file. 
The  screen  is  then  cleared  and,  if  the  PK-232 
is  synchronized  to  the  incoming  map  or  pic- 
ture, a  line  8  pixels  high  appears,  starting  at 
the  upper  left  of  the  screen  and  moving  across 
it  horizontally.  Sometimes  the  user  catches 
the  PK-232  part  way  through  a  line  and  gets  a 
partial  line  at  the  top,  but  it  synchronizes  with 
the  next  line.  The  map  appears  eight  lines  at  a 
time. 

OPD1SC 

The  routine  opens  a  previously  saved  file  of 
the  designated  name  and  begins  displaying  it 
on  the  screen,  tt  will  appear  exactly  as  re- 
ceived. 

BEGIN 

This  is  where  most  of  the  hard  work  in  the 
program  occurs.  BEGIN  begins  by  looking 
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for  an  input  character,  either  from  the  disk  or 
the  communications  port.  Since  CHRS(26) 
may  be  seen  as  an  end  affile  marker,  1  added 
a  line  that  changes  anything  with  that  value  to 
a  value  of  24,  This  keeps  the  tile  from  being 
stopped  prematurely. 

The  program  then  looks  for  a  CHR5(27). 
Recall  that  this  is  what  tells  the  printer  that 
a  command  (instead  of  another  routine  char- 
acter) comes  next.  When  the  program  finds 
CHR$(27h  it  skips  to  the  ESCAPE  sub- 
routine, 

ESCAPE 

This  immediately  begins  looking  for  the 
next  character.  The  routine  turns  the  charac- 
ter into  a  number  with  the  ASC  function  and, 
after  getting  rid  of  any  character  with  a  value 
of  26,  it  looks  to  see  if  it  has  a  value  of  42. 
This  number  has  special  importance  for  set- 
ting up  the  screen  and  locating  the  cursor  If 
ESCAPE  sees  a  CHRS(42)  it  prints  subse- 
quent characters  on  the  screen  as  graphics 
characters.  A  glance  at  the  graphics  com- 
mands in  the  addendum  to  the  PK-232  manual 
shows  that  the  PK-232  code  "42"  is  an  aster- 
isk which  can  be  used  to  tell  the  program  that 
a  new  line  is  starting.  The  X  axis  is  set  to  zero 
and  the  Y  axis  is  advanced  by  eight  pixels. 
Note  that  ESCAPE  hangs  onto  this  character 
and,  if  it  doesn't  happen  to  be  a  42,  it  can 
return  with  it  to  the  main  program.  The 
PK-232  normally  sends  the  escape  code  as  an 
ordinary  character.  Only  when  it  is  followed 
by  a  42  does  the  program  see  it  as  a  command 
code.  In  all  other  cases  it's  treated  as  an 
ordinary  character.  When  ESCAPE  has  done 
its  thing,  it  drops  into  FINI,  a  one-line  routine 
that  routes  the  flow  to  the  appropriate  place  in 
the  BEGIN  routine  called  RTRN. 

RTRN 

This  is  where  the  graphics  work  goes  on.  It 
looks  at  the  ASCII  value  of  each  incoming 
character  and  ANDs  each  bit  to  determine  its 
state  (*' 1 "  or  "0").  One  turns  the  color  value 
to  a  zero  or  dark  (dark  blue  in  EGA,  black  in 
CGA).  Zero  turns  the  color  to  white.  The 
program  compares  each  bit  and,  with  the 
PSET  command,  sets  the  appropriate  pixel  to 
the  chosen  color. 

After  a  character  finishes,  the  X  and  Y 
values  do  the  appropriate  housekeeping.  If  Y 
is  greater  than  350  in  EGA  mode,  or  200  in 
CGA  mode,  the  routine  sets  the  display  back 
up  to  the  upper  left  hand  corner  and  the  re- 
mainder of  the  map  overwrites  the  earlier 
portion  of  the  map.  The  routine  recycles 
through  BEGIN  after  each  character  is  dis- 
played. 

There  may  be  some  elegant  fashion  to  stop 
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program  execution,  but  hitting 
CTRL-BREAK  works  fine, 

Pointers  and  Bugs 

This  program  has  a  few 
quirks.  It  will  sometimes  crash 
when  the  PK-232  is  sending 
out  a  stream  of  characters. 
This  rarely  occurs,  however, 
and  has  an  easy  remedy— just 
restart  the  program. 

The  program  tends  to  lag  be- 
hind running  on  a  4.77-MHz 
clock  speed  PC  This  is  not  so 
bad,  because  most  of  the 
weather  services  pause  be- 
tween pictures,  which  gives 
the  program  time  to  catch  up, 
There's  a  tendency  in  turbo 
mode  for  the  system  to  lock 
up*  but  I  haven't  yet  deter- 
mined if  it's  a  hardware  or 
software  problem. 

When  compiling  this  pro- 
gram in  QuickBASIC,  use 
the  following  syntax  to  enter 
BASIC: 

QB  /c:  32000 
This  creates  a  buffer  that  is 
320OG  characters  long.  This 
allows  the  program  a  lot  of 
lag-time  before  sending  a 
"communication  buffer  over- 
flow** error  message.  Those 
using  a  PC  in  turbo  mode  can 
get  by  with  a  smaller  buffer, 
since  it's  fast  enough  to  stay 
well  ahead  of  the  PK-232 
output.  Users  can  also  creaie 
an  executable  free-standing 
program  by  using  the  Sep- 
arate Compilation  Method 
described  in  the  Microsoft 
manual. 

The  PK-232  needs  initializa- 
tion before  running  SCREEN- 
FAX.  Use  the  following  com- 
mands for  the  PK-232: 

cmd:TR FLOW  OFF 

cmdiTXFLOWOFF 

cmd:AWLEN  8 

and:  FAX 

cmd:  ASPECT  2 

cmd;FSPEED2 

cmd:LEFTRlTEON 

cmd  GRAPHICS  4 

cmd:  LOCK 
(This  command  forces 
a  display.  Otherwise, 
there's  no  display  until 
the  PK-232  synchronizes 
with  the  incoming  signal .) 

cmd:PRCON  OFF 

cmd:PRFAXOFF 

cmdPROUTOFF 

cmd:PRTYPE2 


The  ASPECT,  FAXNEG,  FSPEED,  and 
LEFTRITE  commands  are  not  critical  to 
the  display-  No  image  at  all  appears  without 
setting  GRAPHICS  to  4  and  PRFAX 
to  OFF. 
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F/f ure  2.  PK-232  FAX  program  for  the  IBM  PC. 


Those  without  QuickBASIC  or  the  desire 
to  type  the  code  into  their  machine  can  buy 
from  me  the  disk  containing  the  .EXE  pro- 
gram, source  code,  and  a  sample  11  Lc ,  for  $10 
postpaid.  Please  send  requests  to  1627  36th 
Ave,  Ct,  Greeley  CO  80634.  1  would  also 
appreciate  any  comments  and  ideas  on  this 
program.  B 
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Low-Band  DXing 

by  John  Devaldcre  ON4UN 

Published  by  American  Radio  Relay  League, 

1987 
New  in  £t  on,  CT 
Soft  bound,  266  pages  (illustrated} 

Imagine  working  nearh  all  ARRL  DXCC  coun- 
tries on  80  meters.  Or  contacting  stations  in  140 
countries  on  160  meters  in  just  a  few  months,  Few 
hams  can  list  those  among  their  ham  radio  accom- 
plishments, hui  one  who  can  is  John  Devoldere 
ON4UN.  Mr.  Devoldere  can  now  add  to  his  list  of 
accomplishments  Low- Band  DXing.  which  is  a 
compilation  of  the  author's  considerable  experi- 
ence on  40.  SO.  and  160  meters,  serves  as  an 
excellent  source  of  information  for  those  who  are 
interested  in  operating  on  those  bands. 

This  266  page  book  has  eight  chapters  covering 
topics  like  propagation,  equipment,  operating  tech- 
niques, and  a  literature  review  containing  over  500 
references  listed  by  subject.  In  the  first  chapter  the 
author  covers  some  propagation  basics,  then  goes 
into  more  detail  regarding  grey  line  and  non-  great  - 
circle  paths.  Three  relatively  short  chapters  are 
devoted  to  transmitters,  receivers,  and  transceiv 
ers,  and  Mr.  Devoldere  also  provides  some  hints 
on  low -band  DX  operating  techniques  elsewhere  in 
the  book. 

The  bulk  of  Low-Band  DXing  ,  however*  is 
devoted  to  antennas,  Over  the  space  of  133  pages 
the  author  covers  theoretical  arid  practical  aspects 
of  long  and  short  dipoles.  tall  and  short  verticals, 
inverted  vees,  sloping  dipoles,  vertical  dipoles, 
loops,  arrays,  feed  lines*  and  special  receiving 
antennas.  The  antenna  chapter  includes  over  170 
figures  and  47  tables  that,  in  conjunction  with 
the  text,  provide  a  weulth  of  information.  The 
reader  locking  a  technical  background  may  have 
some  difficulty  with  the  theoretical  discussions  in 
the  text,  but  be  should  still  find  the  practical  hints 
provided  by  the  author  to  be  or  considerable 
interest.  While  obviously  geared  toward  the  tow- 
band  operator,  this  section  should  prove  fascinat- 
ing reading  to  anyone  interested  in  antennas  in 
general. 

Chapter  7  of  the  book  consists  of  the  listings  for 
twenty-four  computer  programs  of  interest  to  the 


low-band  DXer  and  antenna  experimenter.  Written 
in  Applesoft™  Basic,  it  includes,  among  others, 
a  design  program  for  lumped-constant  loaded - 
vertical  antennas.  L-nctwork  design,  influence 
of  element  taper  on  resonant  frequency,  and 
radiation  pattern  calculation  for  vertical  arrays. 
The  programs,  plus  some  others  not  listed  in  the 
text,  are  also  separately  available  on  disk  from 
ARRL  for  use  on  many  popular  personal  com- 
puters. 

In  short,  Law-Band  DXing  is  an  excellent  re- 
source that  should  prove  very  useful  not  only  to 
low-band  DXers,  but  also  to  antenna  enthusiasts  at 
large,  Considering  what  it  contains,  it's  a  steal  at 
$10.  This  book  is  must  reading  for  those  interested 
in  working  DX  on  amateur  MF  and  lower  HF 
bands,  Mr.  Devoldere  and  the  ARRL  have  a  win- 
ner here. 

W1FB  9M  Antenna  Nate  took 
Dnug  DeMaw.  W1FB,  author 
Published  by  the  ARRL,  New ington,  CT 
124  pages*  softback,  illustrated,  18 

If  there  is  one  subject  that  nearly  all  amateurs 
have  an  interest  in,  it  is  antennas.  Unfortunately,  if 
an  amateur  lacks  a  strong  technical  background, 
there  aren't  many  good  books  available  that  de- 
scribe how  to  build  and  adjust  simple  antennas.  The 
ARRL  Antenna  Book  is  an  excellent  reference,  but 
a  few  hams  are  frightened  away  by  the  mathemat- 
ics. Smith  charts,  and  theoretical  discussions  con- 
tained in  that  text.  If  the  amateur  is  interested  in  the 
practical  aspects  of  antennas,  but  thoughts  of  dif- 
ferential equations  and  building  a  stressed  20  foot 
parabolic  dish  leave  the  amateur  cold,  he  is  apt  to 
find  Doug  Dc Maw's  latest  book.  WIFB's  Antenna 
Ntftehof)k,  to  his  liking. 

As  stated  in  the  book's  foreword,  Mr.  DeMaw 
wrote  the  text  with  the  amateur,  not  the  engineer,  in 
mind.  Using  a  plain -language  approach,  he  cover* 
a  wide  range  of  topics  that  will  be  of  interest  to  the 
practical -minded  ham.  It  is  nearh  impossible  to 
discuss  antennas  without  introducing  some  mathe- 
matics, but  DeMaw  keeps  it  lo  a  minimum,  only 
invoking  simple  equations  when  necessary  to  cal- 
culate antenna  or  feedlme  lengths.  Likewise,  the 
text  is  devoted  to  basic  antenna  types,  mostly  con- 


structed from  wire  When  he  describes  "obscure 
antennas/  he  is  referring  to  limited  space  and 
"invisible**  antennas,  not  to  Sterba  arrays.  Along 
with  the  text  are  numerous  diagrams  to  aid  in  the 
understanding  of  the  antennas  and  ideas  presented, 

The  book  is  composed  of  nine  chapters,  begin- 
ning with  a  discussion  of  some  fundamental  a  men* 
na  data.  Subjects  covered  in  that  section  include, 
among  others,  coaxial  cable  considerations,  balun 
transformers  and  correct  balun  use,  the  effects  of 
insulation  on  antenna  wire,  and  "the  nitty  gritty  of 
SWR  ■' 

The  next  three  chapters  arc  devoted  to  building 
and  using  simple  dipole,  end  fed,  and  vertical  an- 
tennas. DeMaw  first  provides  hints  on  how  to  con- 
struct single  and  multiband  dipoles.  including  the 
G5RV  and  trap  dipoles.  He  also  covers  the  basic 
in's  and  out's  of  end  fed  wires,  then  goes  on  to 
discuss  how  to  build  verticals  when  lack  of  space 
forces  the  amateur  to  go  up,  rather  than  out  with  his 
antennas.  The  vertical  antenna  discussion  includes 
information  on  how  to  excite  the  amateur's  tower, 
building  low  cost  ground  plane  verticals,  and  top- 
loading  short  verticals. 

The  reader  with  lots  of  room  to  erect  antennas  is 
apt  lo  find  the  chapter  on  high-performance  wire 
antennas  of  particular  interest.  Large  loop  antennas 
are  described,  including  information  on  their  direc- 
tivity and  how  to  feed  them,  plus  a  short  section  on 
col  linear  arrays.  The  chapter  closes  with  a  descrip- 
tion of  "cloud  warmers  "-antennas  purposely  de- 
signed to  emit  the  high  angle  radiation  necessary 
for  short-range  communications  on  the  MF  and 
lower  HF  bands 

Limited-space  antennas,  including  indoor  types, 
are  detailed  in  Chapter  6.  The  three  subsequent 
chapters  discuss  matching  techniques ,  special  re- 
ceiving antennas,  and  simple  antenna  measure- 
ments (using  a  field-strength  meter,  building  a 
practical  SWR  bridge,  etc.). 

In  summary,  it's  an  easy  to  read  book  that  covers 
the  basics  on  the  wire  antennas  that  many  amateurs 
u>e  daily.  If  the  amateur  is  looking  for  design 
information  on  36-etement  quag  is  for  !296  MHz, 
he  has  come  to  the  wrong  place.  On  the  other  hand, 
if  he  is  looking  for  the  straight  scoop  on  balun  s  and 
how  to  use  them.  WIFB  '$  Antenna  Notebook  may 
be  just  what  the  doctor  ordered.  EI 
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Prices  are  subject  to  change  without  notice.  Shipping  and  handling:  add  $2.50  for  book  rate  or  $3.50  for  UPS 
Payment  must  be  in  US  funds. 

ARRL,  Dept.  73,  225  MAIN  STREET,  NEWINGTON,  CT 


THE  1988  ARRL  HANDBOOK 


This  is  the  most  comprehensive  edition  smce 
the  Handbook  was  first  published  in  1 926  It  is 
updated  yearly  to  present  the  cutting  edge  of 
rf  communication  techniques  while  present- 
ing hundreds  of  projects  the  average  Amateur 
Radio  operator  can  build.  The  65th  edition  is 

ANTENNA  BOOKS 

THE  ARRL  ANTENNA  BOOK  represents  the 
best  and  most  highly  regarded  information  on 
antenna  fundamentals,  transmission  linest 
and  propagation.  328  pages  copyright  1982. 

Paper  #4149  $8  US.  $8.50  elsewhere 

W1F8*s  Antenna  Notebook  Practical  wire  and 
vertical  antenna  designs #0488  $  8 

TRANSMISSION  LINE  TRANSFORMERS, 

cover  baluns,  use  of  ferrites.  and  other  aspects 
of  antenna  transmission  line  design  and  oper- 
ation. 128  pages ^1987  #0471  S10 


packed  with  information  on  digital  communica- 
tion modes  as  weH  as  new  power  supplies  and 
amplifiers.  Ready-to-use  etching  patterns  are 
provided  for  many  projectsThis  Handbook  be- 
longs in  every  ham  shack. 
Hardcover  only  #1658  $21  US.  $23  elsewhere 


ANTENNA  COMPENDIUM  Packed  with  new 

material  on  quads,  yagis  and  other  interesting 

topics. 

©1985 178  pages  #0194  $10  US,  $11  elsewhere 

HF  ANTENNAS  FOR  ALL  LOCATIONS 

G6XN"s  look  at  antennas  with  practical  con* 

struct  ion  data. 

*1982  264  pages  #R$76  S15 

YAGI  ANTENNA  DESIGN  by  Dr.  James  L 
Lawson,  W2PV.  Over  210  pages  of  practical 
theory  and  design  information. 
©1986  #0410  $15 


PASSING  POWER!  -  THESE  PUBLICATIONS 
WILL  HELP  YOU  THROUGH  THE  EXAMS 

Beginning  with  Tune  In  the  World  with  Ham  Tune  In  the  World  with  Ham  Radio  1987  edition 

R»dk>forthe  Novice  and  progressing  through  Kit  with  book  and  cassettes #0380  $15 

the  critically  acclaimed  ARRL  License  Manual  Book  only .*,.„. ..,..  #0399  $12 

Series  for  the  Technician  through  Extra  Class;  Cassettes $10 

you  will  find  passing  each  exam  element  a  License  Manual  Scries 

snap!  There  are  accurate  text  explanations  of  Technician/General  Class #0143  $  5 

the  material  covered  atong  with  FCC  question  Advanced  Class , , , . ,  *f016X  $  5 

pools  and  answer  keys.  The  latest  edition  of  Extra  Class  . ,  *  * . ,  #0178  $  5 

The  FCC  Rule  Book  is  invaluable  as  a  study  FCC  Rule  Book  7,h  Ed ^O453  $  5 

guide  for  the  regulatory  material  found  on  the  Code  Proficiency 

exams  and  as  a  handy  reference  Every  ama-  Code  Kit  #5501  $  8 

teur  needs  an  up-t<MMe  copy.  The  ARRL  Morse  Unjve^ty  [[[[][[[[[[[[[[  #0259  $40 

Code  Kit  has  a  booklet  and  two  O60  cassettes 

to  take  you  from  5  to  13  WPM  quickly.  Morse  C-60  Code  Practice  Cassettes 

Code  the  Essential  Language  has  tips  on  30  min,  each  at  5  and  Vh  WPM # #1030$  5 

learning  the  code,  high  speed  operation  and  30  mia  each  an  0  and  1 3  WPM" #1040  $  5 

history  if  you  have  a  Commodore  64™  or  C  30  min.  each  at  15  and  20  WPM . .  #2050  $  5 
128  computer.   Morse  University4   provides  'Same  tapes  included  in  Code  Kit 

hours  of  fun  and  competition  in  improving  Morse  Code:  The  Essential  Language  covers 

your  code  proficiency.  Flret  Steps  In  Radio  sending,  receiving,  high  speed  operation  and 

from  QST  presents  electronic  principles  for  history  ©1986 ♦ #0356  $  5 

the  beginner.  R    t  S|        in  Rad|     #2286  $  5 

'MORSE  UNIVERSITY  is  a  trademark  of  AEA.  Inc. 


OPERATING 


The  ARRL  Operating  Manual  688  pages  packed  with 
information  on  how  to  make  the  best  use  of  your 
station,  including:  interfacing  home  computers, 
OSCAR,  VHF-UHF.  contesting.  DX  traffic/emergency 
matters  and  shortwave  listening, 
£1987  3rd  ed.  #1066  S15 

The  RSGB  Operating  Manual  The  third  edition  pub- 
lished in  1985 1£  packed  with  practical  operating  tips, 
techniques  and  tables ,  #R69X  S12 


Field  Resource  Directory  Lists  thousands  of  ARRL 
officials  and  appointees,  packed  with  organizational 
material  1986  514  pages. 

00321  ,..-,--*-  , ..  ,.4... ..,....».   510 

HO  LA  CQ  Learn  to  communicate  with  Spanish- 
speaking  radio  amateurs   90  min   cassette  and  15 

page  text  #90  IN $7 

Passport  To  World  Sand  Radio  3SG  pages  of  informa- 
tion and  listings  of  shortwave  broadcast  stations  with 
frequency,  times,  and  languages  1988  ed.  . .  .  ,  S15 


The  ARAL  Repeater  Directory,  1988-89 
»0437  (Available  late  April) 


S  5 


The  ARRL  Net  D i rec ton/-' ree  shipping, . .  J»0275  $1 


1988  Cal (books  pub  T  2/ 1/87 

North  American  Ed 

International  (outside  N  America) , . 


eC088  S25 
#C188  $27 


06111 


PACKET  RADIO/COMPUTERS 

Computer  Networking  Conferences  1-4  trom  1961- 
1985  Pioneer  Papers  on  Packet  Radio    .  «0224  SI  8 

5th  Computer  Networking  Conference  Papers 

HjOD       -  .  .  - .  , FrUoJX  51 D 

6th  Computer  Networking  Conference  Papers 
c1987 .,..  .     S10 

AX  25  Link  Layer  Protocol #0119  SB 

Get  ""Connected  10  Packet  Ratio *Q221  $13 

RSGB  Amateur  Radio  Software  Contains  85  BASIC 
programs.  6  in  assembly  language  covering  CW, 
RTTY,  Amtor,  Packed  Antenna  Design,  Satell  ite  Pre- 
dictions,  Distances,  Bearings  and  Locators  ...  $15 
Gateway  to  Packet  Radio  How  to  get  started,  equip- 
ment you  need  and  mone  ,.. ,    #2030  510 

DX 

The  Complete  DXer  by  W9KNI #2083  S10  US, 

S1 1  elsewhere 

DX  Power  by  K5RSG «T740  S10 

DXCC  Countries  List  —  free  snipping  . .  #0291  $  1 

Low  Band  Dxing  *1987 #047X  $10 

QRP 

QRP  Notebook  by  Doug  DeMaw,  WIFfl.  An  exciting 
book  for  the  low  power  enthus  past  and  experimenter 
Copyright  1986, 12  pages ♦ #0340  S  5 

VHF-UHF,  MICROWAVE,  SPACE 

RSGB  VHF/UHF  Manual MR630  S23 

RSGB  Microwave  Newsletter  Col &R000  $12 

21st  Central  Sis.  VHF  Conf. S10 

Microwave  Update  19*7  Conf. $10 

Mid-Atlantic  VHF  Conference  . ......  ~ . $10 

The  Satellite  Experimenter's  Handbook  by  Martin 
Davidofl.  K2UBC,  208  pages,  copyright  1985 

#0046  $10  US,  $11  elsewhere 
AM  SAT  NA  5th  Space  Symposium  - $12 

INTERFERENCE/DFing 

Radio  Frequency  Interference $  4 

Interference  Handbook  (Radio  Pubs) ....  $10 

Transmitter  Huntrng  iTab) $18 

OTHER  PUBLICATIONS 

Fifty  Years  of  ARRL ..-  #0135  S  4 

GIL  Collection  ol  cartoons  from  QST  . .   #0364  $  5 

Oscar  I  oca  tor #3037  S3. 50  US.  S3, 50  elsewhere 

200  Meiers  and  Down $0011  $  4 

Solid  State  Design  foe  the  R  adio  Amateur  F  irst  pub- 
lished in  1977:  just  reprinted  by  popular  demand 

H  ints  and  Kinks  Vol.  12.  Watch  future  issues  of  QST 
for  publication  date. 

RSGB  Radio  Communications  Hndbk.. .  #R584  £25 

RSGB  Buyer's  Guide $15 

RSGB  Test  Equipment , .  .  *41X  SIS 

RSGB  Data  Book . .  *R673  $15 

FOR  INSTRUCTORS 

Written  for  those  teaching  classes  using 
ARRL  License  Manuals  or  Tune  in  The  World 

Advanced/Extra  inslructor's  Guide S  S 

General  Class  Instructors  Guide S  5 

Technician  Instructors  Guide  ...  $  5 

Novice  Instructors  Guide  S  5 

ADVENTURE 

Grand  Canyon  QSO  I Tompkms)  .  05048  S  5 
SOS  at  Midnight,  (Tompkins) ffSOOS  $  5 

CQ  Ghost  Ship.     (Tompkins),, .,.....-.  #501 3  S  5 

DX  Brings  Danger f Tompkins) #5021  S  5 

Death  Valley  OTH  iTompkms)  «503X  S  5 

Set  ot  5  Tompkins  books  #1490  $20 


MEMBERSHIP 
SUPPLIES 


The  ARAL  Flag 

3x5  Cloth  Rag #1060  $21  00 

Pin  , , , ......  #1070  S  2  50 

Ckrtti  Patch . #1090  S  5,00 

Amateur  Radio  Emergency  Service 

Black  and  Gold  Sticker  2/pkg,  ....  #1100  S  0.50 

Red  White  and  Blue  Sticker 

per  package  of  2 ............  .  #1105  $  0*50 

Black  and  Gold  Decal  5/pkg,  , ., ,,.  #1110  $  1.00 
Red  While  and  Blue  Decal 

per  package  of  5 ,  #1115  $  1.00 

Black  and  Gold  Patch #1120  $  2.50 

Red  While  and  Blue  Patch #1125  S  2.50 

Member  5    Diamond  Decal 
per  package  of  2 ,.,,„.  #1130  5  0.50 

Life  Member  Decal  2/pkg    #1135  $  0.50 

Cloth  Patches 

3"  ARRL  Diamond #1140  S  1.00 

5*  ARRL  Diamond #1150  $  2.00 

Life  Membership  goes  with  3" 

ARRL  Diamond #1160  5  1,00 

Life  Membership  goes  w*th  5" 

ARRL  Diamond   #1170  $  1-25 

Membership  Pins 

Membership #1 180  S  2,50 

Repfacement  Pin  for  Life 

Membership #1190  $  2.50 

League  Appointee  (state  title) #1200  $  2.50 

Charms 

Membership  ........... . . . .  #1210  S  2.50 

League  Appointees  (state  title)  , . .  #1220  $2.50 

Banner  14"  x  16"  gold  with 
ARRL  Diamond #1230  S  7.50 

Life  Membership  Plaque   #1240  $25.00 

Member  Stationery 

50  pieces  of  stationery  and  envs  .  .  #1460  $  8  00 

50  pieces  of  stationery  .....,.,,,  W1465  S  4.00 

50  envelopes #1470  $  5,00 

Log  Books 

fl'.v  x  11  Spiral    ............   #1250  $  2.50  U.S 

$  3.50  Elsewhere 
Mini-Log,  4"  k  6" #1260  S  1.00  LLS, 

$  1.50  Elsewhere 
3-hole  Loose  Leaf.  96  8  .  x  11 

sneers  ***»■>*■.. «*«■»■****.*      i  *o3  9  j.iaj 

Maps  and  Atlases 

US  Call  Area   ,  . « #1270  $  3.00 

World  Map— full  color  great 

circle  map  centered  on  the 

United  States #1280  $  8.00 

Grid  Locator  (US  and  Canadian 

Grid  Squares) #1290  $1,00 

ARRL  Work*  Grid  Locator  Alias  .  .  .   *147£  $  4.00 
Potar  Map  (lor  OSCAR)  .........  #1300  S  1  00 

For  Traffic  Handlers: 
Message  Delivery  Cards  per 

package  oMO #1310  S  0,50 

Message  Pad  with  70  sheets #1320  $  1.00 

Message  Pad  with  70  sheets 

per  package  of  3 . . .  ,,*-......  #1330  $  2  JO 

Antenna  and  Transmission  line  Design  Aids 
Standard  Smith  Charts  per 

package  of  5  sheets  . .  *  . . .  #1340  S  1 .00 

expanded  Smith  Chan's  per 

package  of  5  sheets #1350  S  1 .00 

Antenna  Pattern  Worksheets 

100  8b  x  1 1  sheets #1360  5  3.00 

QST  Binders 

6'\  *  9';  for  OS T 1975  and  prior    . .   #1370  $  9.00 

0<$  x  11  for  OS  T 1976  and  after  ...  #1360  $10,00 

Apparel 

Maroon  tie  *ith  ARAL  diamond 

imprint ,  .  . .   #1400  S12.00 

Video  Tapes 

SAREX  WQGRE/Challenger  VHS  .  ,    #1420  $25  00 
SAREX  WQORt/Challenger 

U-MaKc    #1430  S3S.00 

Amateur  Radios  Newest  Frontier 

VPI3     *.......• .----.  +  *     SI  fl*HJ   S*  J  .  Lftj 

Amateur  Radio's  Newesl  Frontier 

U-Matic «14S0  $35.00 

New  World  of  Amateur  Radio 

VHS .   »WAR1  520.00 

New  World  Of  Amateur  Radio 

U-Matic #WAR2  S35.00 
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INVITATION  TO 
MEMBERSHIP 


JOIN  TODAY!  Take  advantage  of  these  membership  benefits:  QST  The  interesting,  lively 
way  to  keep  on  top  of  everything  that  is  happening  in  Amateur  Radio:  Coverage  of 
regulatory  developments;  Washington  news:  operating  —  DX,  VHF-UHF,  and  repeaters, 
OSCAR,  SSTV,  RTTY;  Novice  Notes;  lists  of  hamfests  where  you  can  meet  local 
hams,  hear  interesting  talks,  and  possibly  find  a  bargain  at  a  fleamarket;  and  you  will  find 
technical  articles  aimed  specifically  at  the  beginner's  level.  W1AW  is  the  voice  of  ARRL 
This  station  transmits  daily  code  practice  sessions  and  regular  bulletins.  LOW  COST 
INSURANCE  for  your  ham  gear  OTHER  SERVICES:  Outgoing  QSL  Bureau,  Operating 
Awards.  Amateur  Radio  Emergency  Service,  Field  Organization  and  much,  much  more! 
The  League  is  a  democratic  organization,  of,  by  and  for  its  members.  The  members 
determine  policies  of  the  League  through  the  Board  of  Di  rectors  which  is  elected  directly 
by  the  membership.  The  League  is  YOU! 


DUES 


U,S.      Elsewhere 

1  Year 

$25             $33 

2  Years 

47               63 

3  Years 

65               89 

Amateurs 

who  are  age  65  or 

over  with  proof  of  age: 

1  Year 

$20             $28 

2  Years 

37               53 

3  Years 

50               74 

Life  Membership:  Please  write  for 

formal  application. 

ARE  YOU  AGE  17  OR  YOUNGER?  ARE  YOU  THE 
OLDEST  LICENSEO  AMATEUR  IN  YOUR  HOUSEHOLD? 


If  you  answered  "YES"  to  both  questions  then  these 
special  rates  apply:  Age  13-17  $12.50.  Age  12  and 
younger  $6.25.  Evidence  of  your  date  of  birth  is 
requi  red.  Attach  a  copy  of  your  birth  certificate  or  have 
your  parent  or  guardian  certify  your  date  of  birth.  A 
list  of  all  other  amateursln  your  household  is  required. 
Family  memberships,  club  commissions  and  rebates 
and  multiple  year  rates  do  not  apply. 


Family  Membership  An  immediate  relative  of  a  full  dues  paying 
member  living  at  the  same  address,  may  become  a  family  member 
without  QST  lor  $2  per  year. 

• ■  — USE  THIS  FORM  OR  PHOTOCOPY 

j    ORDER  BLANK  Shipping  and  handling  charges  do  not  apply  to  membership,  the  DXCC 

List  or  Net  Directory,  or  membership  supply  items.  Please  allow  1  week  for  us  to  receive 

.    your  order,  1  week  for  processing  and  1  to  3  weeks  shipping  time  after  your  order 

I    leaves  ARRL. 
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Name 

I   Call  _ 

I 


i 1 

D  YES!  Sign  up  the  family  members  shown  above                             Total 



Product  # 

Quantity 

Title 

Shipping/Handling  Q  Parcel  Post  or  Book  Rate  $2.50  D  UPS  $3.50 

Payment  must  be  in  U.S.  Funds  drawn  on  a  U.S.  bank                                   TOTAL 
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Charge  to  D  VISA  CI  Mastercard  D  AM  EX 


Card  Number 


i 
I 
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Street 

City  _ 


Card  good  from 
Card  good  to  _ 


Expiration  Date 


Signature 


ARRL       225  MAIN  STREET      NEWINGTON,  CT  06111  U.S.A. 


MM» 


Hi  Pro  Repeaters 


MAGGIORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 


Repeaters 
Links 

Remote  Base 
VHF,UHF 

Receivers 

'Transmitters 

Antennas 


Hi  Pro 


Repeater 


Hi  Pro  E 

EXPANDABLE  REPEATER  SYSTEM 


•Standard  and 
Computerized 
Controllers 

•Standard  and 
Computerized 
Auto  Patches 

•Duplexers 


•  A  NEW  CONCEPT  IN  REPEATEfi  DESIGN,  THE  Hi  Pro  "E"  IS  AN  EXWNOAflLE  REPEATER  WITH  THE  FOLUOWING  FEATURES  A  BASIC  REPEATER  WHICH  WOULD  IN- 

CLUDE A  COMPLETE  RECEIVER,  TRANSMITTER,  COR.  FRONT  PANEL  CONTROLS  AND  INDICATORS,  LOCAL  SPEAKER  AND  MIC  JACK  AND  CAPABLE  OF  FUTURE 

EXPANSION  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED.  ENCLOSED.  19-INCH  HACK  MOUNTABLE  CABINET 

•  THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTERWRCHASE  AOO  ON  THE  ADO  ONS  AftE— HIGHER  POWER,  IKV220  WC  POWER 

SUPPLY.  IDENTIFIER  AUTO  PATCH.  OR  COMPUTER  CONTROLLERS.  IN  ADDITION  TO  THESE  ADD  ONS  AN  AOOmONAL  RECEIVER  AND  TRANSMITTER  CAN  BE 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LINKS.  REMOTE  BASE  OR  DUAL  BAND  OPERATION  ETC 
AN  EXTENSION  PANEL  IS  AVAILABLE  FOR  LOCAL  MONITORING  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING,  STATUS  LIGHTS  AND  INDICATORS  ALL 
ADD  ONS  ARE  AVAILABLE  FROM  THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS. 


VHF-UHF  REPEATERS 


SUPERIOR  RECEIVER  AND  TRANSMITTER  SPECIFICALLY  DESIGNED  FOR  REPEATER  SERVICE. 

ADJUSTABLE  TRANSMITTER  POWER,  FROM  1  TO  25  WATTS  MINIMUM  OUTPUT  WITH  EXTREMELY  COOL  OPERATION.— 
AUTOMATIC  BATTERY  BACK  UP  SYSTEM  CAPABILITY  WITH  BATTERY  CHARGING  AND  REVERSE  POLARITY  PROTECTION  — 
NOW  WITH  A  FULL  COMPLIMENT  OF  INDICATORS  AND  STATUS  LIGHTS.— 100%  DUTY  CYCLE— ADVANCED  REPEATER  SOUELCH 
NO  CHOPPING,  POPPING,  OR  ANNOYING  REPEATER  KEY  UPS  DURING  LIGHTNING  STORMS.— DIE  CAST  ALUMINUM  R<R 
ENCLOSURES— SMALL  SIZE  5V*  x  19  x  13  "—HIGH  QUALITY  LONG  LIFE  DESIGN. 

TTT MTnTTBTWrrirrB-TrT— I  AMATEUR  DISCOUNTS  AVAILABLE 


■  f 


j~— .■= 


O         ^         *  «      <•      " 
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Hi  Pro 


TRANSMITTER  AND  RECEIVER      used  in  all  hi  pro  repeaters 


i  i . 


ASSEMBLED 
SHALL  SIZE 


ASK  ABOUT  OUR  COMPUTER  CONTROL 

SYSTEM,   AND   MICROCONTROL  AUTO 
PATCH,  AND  REPEATER  KITS. 


m  PRO  TRANSMITTER 

DESIGNED  FOR  REPEATER 

SEfl  VICE  *ITH  EXCELLENT 

AUDIO.  STABILITY. 

HARMONIC  REJECTION 

AND  LOW  NOISE 


ADJUST  AflUE 
POWER 

Output 

UP  TO  5  WATTS 

FROM  THE 

EXCITER  BOARD 

COOL  OPERATION 


HiPROHECElVER 
THIS  RECEIVERS  THE 

HEAflT  Of  THE  REPEATER 
AND  BOASTS  SUPER lOfl 
SQUELCH  ACT  ION  WEEDED 
FOR  THIS  TYPE  OF 
SERVICE  EXCELLENT 
SENSmvTTV  STABum* 
AND  SELECTIVITY 

USE  THIS  RECOVER 
TO  REPLACE  THAT 

mOUflLESOME  RECEIVER 
IN  YOUR  PRESENT 
REPEATER 


w*f  i 


ASSEMBLED 

SHALL  SOT 
3*16*4* 


Maggiore  Electronic  Laboratory 

600  WESTTOWN  RD.       TELEX:  499^0741-MELCO 
WEST  CHESTER,  PA  19382    PHONE 21 5-436-6051 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 
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Schedule 
for  the 
Dayton 
Hamvention 


Number  19  on  your  Feedback  card 


1988 


Friday,  April  29 

Piiektf  Radio*  ScsM«>n  1  withfloh  NebenK9BL  Moderator 
Antennas  Tim  Duffy  K3LR.  Moderator 
Writers  Conference  W,  Clem  .Small  KRGA.  Moderator 
Packet  Radio,  Session  2  with  Bob  Neben  K9BL.  Moderator 

Friday  Activities 

1200-1800  Exhibits  open,  prizes  on  display.  Flea  Market 
iifien.  Registration  and  program  books  available  ai  all  ticket 
selling  poinb 

J 300- 1700  Forums  and  scheduled  activities. 
Ptea.se  Note:  Exhibit  area  closes  promptly  at  ISiHL 
19th  Annual  B*A*S*H*  Friday  evening  at  6:30  at  Hara 
Arena  Cemer.  Free  admission.  Hot  dinner,  sandwiches, 
desserts,  and  beverages  avail.  Continuous  family  entertain- 
ment beginning  Lit  7:00 and  man)'  prizes.  The  "Conference 
Center "  entrance  will  be  open  after  the  exhibit*  close, 
DX  Dinner  (Third  AnnuaJ  ft  Sponsored  by  Souirmesl  Ohio 
DX  Association  at  Stoufter**  Dayton  Plaza  Hotel  (across 
from  the  Day  ion  Convention  Center!.  Program  wiJI  he 
"S0RASD  operation  by  Marti  Laine  OH2BH  *  The  M.C. 
will  again  be  Jay  Slough  K4ZLE.  Displays  and  cash  bar  at 
6:30,  dinner  a!  7:00.  Advance  reservations  arc  required. 
Send  check  for  $20  each  to  Jay  Slough,  8)83  Woodward 
Dr..  West  Chcsier  OH  45069.  Many  DX  hospitality  suites 
will  be  open  at  Siouffer's  on  Friday  and  Saturday  evenings. 
Plan  to  visit  them  after  enjoying  the  DX  Dinner. 
Far-Out  A.RJ. '.  Hospitality  Blitz  8  PM  to  midnight  a  nhe 
IC  of  C.  Pany  Room.  267  Bainbndge  St.  (just  3  blocks  east 
of  Stooffer's  Hotel i.  Free  snacks  and  beverages.  Listen 
147. 135  (plus  offset)-  See  1987  or  1988  program  for  map. 

Saturday,  April  30 

Antenna  Tuners  Ken  Glanzer  K7GCO,  Moderator 

VHK I  Hi  Kiirum  Joe  Burke  WA80GS,  Moderator 

Kent  Britian  WA5VJB,  Speaker 

Terry  Price  WD&ISK.  Speaker 

Dr.  RichDorsch  NE8Z/HCIMD.  Speaker 

Combined  MARS  Forum  Art  Delperdang  K4KBI, 

Moderator  and  Keynote  Speaker 

ARES  Larrv  Solak  WD8MPV.  Moderator 

(leritol  Net  Forum  Ben  W.  Sullivan  W8EHX.  Moderator 

Eugene  R,  Mayler  K8EE.  Net  Official 

Jimmy  D,  Hardee  KT5F.  Net  Official 

OSSBN  Harold  C  Chapman  WB8JGW.  Moderator 

VRRI  Technical  Talk  Al  Markwardt  W5PXH,  ARRL, 

Moderator  and  Speaker 

10-10  Bill  Ubermeier  WgPJY,  Moderator 

Connie  Hauck  K6EXQ.  Speaker 

John  Hugenlober  N8FUT  Speaker 

NTS  Forum  Charles  Gelm  NC8Q-  Moderator 

Photovoltaic   Power    Paul   J.    DeNapoJi    WD8AHO, 

Moderator 

Amateur  Program  Broadcast  in  g  Hap  Holly  KC9RP, 

Moderator 

Digital  DigeM  Dale  Sinner  W6IWO,  Moderator 


April  29  thru  May  1 


The  New   World  of  Amateur  Radio  Rill  Pasternak 

WA6ITF,  Moderator 

Wayne  Green  Wayne  Green  W2NSD/1 

Ohio  Army   MARS  Albert   W.    Maddux   AAA50H/ 

WAKCPBT  Moderator 

Inkrnational  Amateur  Radio  Network  Glenn  A.  Baxter 

K1MAN.  Moderator 

Contest  Forum  Tim  Duffy  K3LR+  Moderator 

Slow  Scan  TV  Dr.  Don  C  Miller  WWff,  Moderator 

Passing  the  Code  Loraine  M eCarthy  N6O0,  Moderator 

Firebirds  Clarence  "Hank"  Easlcv  WB9T11R,  Nixlerator 

Verlc  Winningham  KSVW.  Speaker 

Bynum  Usrey  KA8GZI,  Speaker 

Dave  Hansen  N8BLX,  Speaker 

AMSAT  Session  1  with  Doug  LoughmillerKOSl.  Moderator 

National  Repeater  Frequency  Coordinators  Forum 

George  Waldie  WSJRL,  Moderator 

Amateur  TV  Tom  G'Hara  W60RG.  Moderator 

ARRL  Len  Nathanson  W8RC,  Moderator 

Saturday  Activities 

0600- 1700  -  Flea  Market  Opens 

0X1)0-1700  -  Exhibits  open,  prizes  on  display, 

0WHM700  -  Forums  and  scheduled  activities, 

1 700-    -  Doors  c  I  ose  for  even  i  ng , 

1930-    -  Hamvention  Banquet  (COD,  Bar  open  1830). 

Banquet  The  Hamvention  Banquet  will  be  held  al  ihe 
Convention  Center  in  downtown  Dayton.  Wc  are  pleased 
to  have  Johnny  Walker  as  M.C. 

After  a  delicious  filet  mignon  dinner,  there  wit!  be  enter- 
Limment  and  awards  presentations  followed  by  special 
banquet  prizes.  You  must  be  present  and  have  your  banquet 
stub  for  this  drawing-  Seating  is  I  united. 

Sunday,  May  1 

ACC  Owners  Forum  Ed  Ingber  WA6AXX,  Moderator 

SWL  &  Utilities  Michael  Hams.  Moderator 

WX  Satellites  Dave  Latseh.  Moderator 

FCC  John  Johnston  W3BE.  Moderator 

VHF  LHF  Antenna  Gain  Measurements- Meadow  dale 

HS  Joe  Burke  WASOGS,  Tern  Price  WD81SK.  and  other 

members  of  the  Midwest  VHF/UHF  Society  Measurement 

Team 

A  Weekend  Novice  Class  Gordon  West  WB6NOA, 

Moderator 

Amateur  Radio  and  Ihe  Law  James  O'Conndl  W9WU, 

Moderator 

Chris  Imlay  N3AKD.  Speaker 

AMSAT  Session  2  with  Doug  LoughmillerKOSK 

Moderator 

Sunday  Activities 

0600-1600-  Flea  Market  open. 
OHOO-1600    Exhibits  open,  prizes  on  display, 
0930-1445    Forums  and  scheduled  activities. 
J  500-    -  Dra  w  i  ngs  for  major  prizes . 


SEEQ 


With  ARI's  new  AR-460D, 
the  first  hand-held  LCR  meter 
that  also  measures  Dissipation 
Factor.  Measure  a  capacitor's 
leakage  and  capacitance  too, 
thanks  to  the  AR-460D*s  state- 
of-the-art,  fast-measurement 
design  that  rivals  bench  meters 
costing  up  to  five  times  more. 
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INDUCTANCE 

-0JuHto2Hin5Ranges 

■  1  %  Basic  Accuracy 

CAPACITANCE 

•  O.lpF  to  200uF  in  7  Ranges 

■  1  %  Basic  Accuracy 

RESISTANCE 

*  0.1  ohm  to  20  MegOhms  in  6 

Ranges 

•  0,5%  Basic  Accuracy 

If  your  only  requirement  is  to 
accurately  measure  capacitance, 
then  the  AR-360D  is  the 
instrument  for  you.  It's  the  only 
hand-held  capacitance  meter 
available  that  also  measures 
leakage.  Use  it  to  measure  from 
O.lpF  to  20,000uF  in  9  ranges, 
with  1%  basic  accuracy. 

For  information  on  our 
complete  line  of  quality  test 
equipment,  including  PAL®t 
EPROM  and  EEPROM 
programmers,  IC  testers, 
DMM's,  and  DPrVTs,  or  for  a 
copy  of  our  catalog,  call  us  at: 

(800) 
654-9838 

ARI    /    VALUE  BEYOND  MEASURE 

o  fimeRKflfi 

OSk  RELIflOCE  IOC. 

9241  E,  Valley  Blvd.  Rosemead,  CA  91770 

®PAL  u  t  mdcmirfc  of  MVittditbic  Metnoffjci  Uic 
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Number  20  on  your  Feedback  card 


A  MSA  TS 


Andy  MacAllister  WA5ZIB 
2310  Romayor  Court 
Peartand  TX  77581 


Welcome  to  the  special  ama- 
teur radio  satellite  issue!  The 
launch  of  Phase  3C  is  scheduled 
for  fate  May  or  early  June,  but 
the  present  satellites  offer  plen- 
ty of  activity  right  now.  Fuji- 
QSCAR-12  has  had  an  excel- 
lent, predetermined  operating 
schedule,  it's  a  good  ratio  of 
normal  analog  transponder  ac- 
tivity, PSK  (phase  shift  keying) 
packet,  and  recharge  time.  RS- 
10/11  has  been  flawless  and  the 
two  UoSAT  spacecraft  continue  to 
transmit  strong  FM  signals  on  two 
meters. 

Transpolar  Skitrek 

There  is  an  update  on  the 
Transpolar  Skitrek  and  Project 
Nordski  Comm  since  the  April 
column.  Rich  Ensign  N8IWJ. 
AMSAT's  Science  Education  Ad- 
visor, distributed  data  on  the 
Skitrek/Nordski  program  world- 
wide. His  information  package 
"Exploring  the  High  Arctic  from 
Your  Classroom"  has  been  sent 
to  educators  in  Brazil,  Venezue- 
la, Australia,  New  Zealand,  In- 
dia, all  of  western  Europe,  and 
North  America.  Thanks  to  South- 
ern Africa  AM  SAT  President  Hans 
van  de  Groenendaal  ZS6AKV 
more  than  100  classrooms  in 
South  Africa  also  have  mate- 
rials for  following  the  trek  across 
the  North  Pole  via  the  U-O-11 
digitalker. 

The  expedition  started  on 
March  3rd  at  0740  UTC.  The  ini- 
tial team  is  composed  of  nine 
Russians  and  four  Canadians 
The  Russians  include  group  dead- 
er Dimitri  Shparo  UA3AJH,  pho- 
tographer and  meal  coordina- 
tor Alexander  Belyayev,  artist 
Fyodor  Konyukhov,  cameraman 
Vladimir  Ledenev,  physician 
Mikhail  Malakhov,  equipment  or* 
ganizer  Anatoly  Fedyakov,  re- 
searcher Yuri  Khmelevsky  and 
radio  operators  Anatoli  Melnikov 
and  Vasili  Shishkaryov.  The  Ca- 
nadian contingent:  navigator 
Richard  Weber  VE8RW,  scientist 
Chris  Holloway,  cameramen  Lau- 
rie Dexter  VE8LD  and  Dr.  Maxwell 
Buxton,  M.D. 

It  may  take  as  long  as  100  days 
to  make  the  trip  from  Cape  Arctic 
at  the  northern  tip  of  the  Sever- 
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naya  Zemlya  Islands  in  Russia, 
across  the  polar  ice  cap.  and  on  to 
Cape  Columbia  at  the  northern 
point  of  Ellesmere  Island  in  the 
Canadian  Arctic.  While  in  Soviet 
jurisdiction,  the  official  skitrek 
team  callsign  is  UKWDJ,  The  Cana- 
dian caflsign  is  CI8UA. 

Do  not  attempt  to  work  the 
skitrek  team.  Battery  life  is  limited 
and  radio  operation  is  reserved  for 
communications  with  the  desig- 
nated support  bases  and  expedi- 
tion coordinators. 

Each  day  (he  skiers  trek  for 
eight  to  ten  hours,  depending 


are  active  on  20  meters  after  1600 
UTC.  When  they  are  not  commu- 
nicating with  the  trekkers,  the 
support  base  operators  will  be 
available  for  GSOs.  Most  of  the 
operators  are  avid  DXers. 

The  Resolute  Bay  crew  in- 
cludes Garth  Hamilton  CI6HO, 
Andy  McLellan  CI8CW,  Don  Whit- 
ty  V01GF,  and  Glen  Wyant 
VE31CR.  Others  may  also  be  mak- 
ing the  trip  to  the  upper  edge  of 
the  North  West  Territories  to  help 
out  at  the  support  base. 

At  Ice  Island  North  Pole  28, 
Barry  Garratt  VE3CDX/VE8CDX 
is  on  Ihe  air  with  the  Soviet  opera- 
tors using  the  4K0DCG  callsign. 
Barry  is  using  some  of  the  I  COM 
HF  gear  from  ICOM  America. 

Rick  Burke  V01SA  also  has 
ICOM  HF  gear  at  the  Sredny 
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Figure  1 
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U-O-11  Digitalker  format  for  reporting  the  Skitrek  team 
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Figure  2.  Hardware  modification  to  the  AEA  PK-232  for  U-O-9  or  U-O- 1 1 
data  reception. 


on  travel  conditions.  Them  they 
set  up  the  single  twelve-man 
tent,  have  a  meal  together,  and 
report  via  HF  radio  on  the  team's 
progress.  In  the  mornings,  a 
quick  breakfast  is  followed  by 
packing  the  tent  and  ELT  (emer- 
gency locator  transmitter)  trans- 
missions. 

Communication  Support 
Bases 

As  reported  in  the  April  column, 
there  are  three  of  these.  They  are 
located  at  Resolute  Bay  in  Can- 
ada (callsign  CISC),  Sredny  Is- 
land in  the  Soviet  Arctic  (callsign 
EKflQCG),  and  the  Soviet  Ice 
Island  North  Pole  26  (callsign 
4K0DCG).  Most  of  these  locations 


Island  support  base.  EK0GCG 
(the  station  call)  and  EKDCR 
(Leonid  Labutin  UA3CR)  have 
been  heard  on  20  meters.  In  addi- 
tion, listen  for  Moscow  stations 
UA3HR,  UK3KP  and  RK3KP.  In 
Canada,  VE3AUM  in  Ottawa  and 
VE3COM  in  Toronto  are  involved 
in  support  communications 

UoSAT  and  Skitrek 

To  keep  on  the  right  track,  the 
skiers  use  celestial  navigation 
and  the  digitalker  on  board 
UoSAT-OSCAR-ll,  After  a  few 
modifications,  U-O-H's  voice/ 
data  format  has  been  seL  During 
a  typical  16-minute  satellite  pass, 
a  listener  can  hear  the  voice  syn- 
thesizer two  or  three  times.  During 


the  remainder  of  the  pass,  the 
satellite  sends  the  usual  1200- 
baud  AFSK  telemetry. 

Figure  1  shows  a  typical  dig- 
italker message.  It  is  repeated 
several  times.  At  the  beginning  of 
the  trek,  the  messages  included 
degrees  and  minutes  in  the  loca- 
tion information.  Later  the  format 
presented  only  decimal  degrees, 
but  the  skiers  preferred  the  de- 
grees/minutes combination. 

White  the  skiers  are  on  the  Sovi- 
et side  ol  the  pole,  the  Russian 
COSPAS  Control  Center  calcu- 
lates  the  latitude  and  longitude  of 
the  expedition.  That  information 
passes  to  the  University  of  Surrey 
UoSAT  Command  Center  in  Eng- 
land, where  operators  uplink  it  to 
the  U-CM 1  computer.  At  first  the 
information  from  the  COSPAS 
center  was  transferred  via  voice, 
but  later  via  telex.  This  hybrid 
communications  system  is  the 
Nordski  Comm  part  ol  the  pro- 
gram. 

On  the  Canadian  side  of  the 
pole,  the  SARSAT  (Search  and 
Rescue  SATellite)  control  center 
in  Trenton,  Ontario,  is  responsible 
for  following  the  trekkers.  The 
SARSAT  center  sends  computed 
information  to  a  coordination 
group  in  Ottawa.  This  group  trans- 
fers the  information  via  telext 
through  the  facilities  of  Telesat 
Canada,  to  Surrey. 

Check  ft  Out! 

Listeners  can  actually  hear 
U-O-11  with  an  HT  and  a  rub- 
berduck.  I  Iried  this  on  several 
occasions  using  an  insensitive 
rig  and  a  typical  eight-inch-long 
antenna.  Low-horizon  passes 
were  very  noisy,  but  dun ng  pass- 
es with  elevations  over  25  de- 
grees, there  were  several  minutes 
of  good-quality  reception.  There 
was  no  problem  getting  accurate 
copy  on  the  skitrek  team's  loca- 
tion. From  the  car,  using  a  longer 
trunk-mounted  whip,  signals  on 
145.825  MHz  FM  sounded  ex- 
cellent. With  the  HT,  however,  I 
had  some  control  over  the  deep 
fades  by  moving  the  antenna 
around.  This  was  not  possible 
while  mobile. 

Once  each  day,  the  digitalker  is 
updated  to  reflect  the  team's  posi- 
tion at  the  beginning  of  their  daily 
trek.  Set  the  two-meter  rig  on 
145.825  MHz  and  see  what  turns 
up  in  the  evening  hours  between  7 
and  1 1  PM<  Good  passes  also  oc- 
cur in  the  late  morning  from  9  AM 
till  after  noon.  The  trekkers  have 
had  good  copy  using  their  ICOM 
U.2-AT  radios  at  -45  degrees 
Celsius. 
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UoSAT-OSCAR-11 

With  alt  the  excitement  over 
the  transpolar  skitrek,  it's  easy 
to  forget  about  one  of  the  key 
ingredients  to  the  Nordski  Comm 
system*  namely  U-Q-11.  Thts 
satellite  had  its  fourth  anniver- 
sary in  space  in  March.  NASA 
launched  it  as  a  piggy-back 
secondary  payload  accompany- 
ing LANDSAT-5  into  space.  The 
orbit  is  polar  and  sun  syn- 
chronous, with  an  altitude  of  700 
kilometers.  This  spacecraft  was 
designed  and  built  In  six  months 
by  the  UoSAT  Spacecraft  Re- 
search Unit  at  the  University 
of  Surrey,  working  closely  with 
AMSAT  NA  and  VITA  members, 
U-O-1 1  has  supported  several  dif- 
ferent experiments,  including  dig- 
ital store-and-forward  communi- 
cations, spacecraft  attitude 
determination,  stabilization  and 
control,  auroral  particle-wave 
measurements,  CCD  (charge 
coupled  device),  camera  imaging, 
and  on-board  computer  opera- 
tions. The  skitrek  activities  show 
just  one  more  possibility  for  the 
productive  use  of  LEO  (low  earth 
orbit)  spacecraft, 

AFSK  Data 

The  satellite's  computer  sends 
a  wealth  of  information  during 
those  periods  between  digitaiker 
operation.  Much  of  this  1200  baud 
AFSK  data  is  telemetry,  but  it 


Starting  Point  -  Cape  Arctic: 
Ice  Island  North  Pole  28: 
End  Point  -  Cape  Columbia: 


81,25  Nt  95.75  B 

87. SO  N,  142,0  B 
83.10  Nt  70.59  W 


Table  7.  Staff  and  end  points  for  the  Skitrek  team,  tee  island  28  is  a 
communications  support  base. 


also  forwards  bulletins  and  DCE 
(digital  communications  experi- 
ment) transmissions. 

The  AEA  (Advanced  Electronic 
Applications)  PK-232  offers  an 
easy  way  to  receive  the  1200 
baud  data  for  those  who  don't 
have  a  Bell  202-type  modem  in  the 
shack.  UoSAT  enthusiast  Phil 
XE1FLF  has  been  using  his  PK- 
232  to  capture  telemetry  for 
later  decoding  and  to  keep  in- 
formed on  the  satellite  experi- 
ments at  the  University  of  Surrey 
via  the  bulletins.  For  UoSAT-OS- 
CAR-9,  the  AEA  unit  is  ready  to 
go.  Start  by  commanding  the  PK- 
232  to  ASCII  with  WIDESHIFT  on. 
Set  ABAUD  to  1 200  and  get  ready 
for  a  pass. 

For  U-O-1 1,  Phil  provides  the 
minor  hardware  modification  to 
the  PK-232  to  enable  it  to  accept 
the  inverted  data  formal  from  the 
satellite.  The  RXREV  command 
that  toggles  the  sense  of  the  bits 
doesn't  seem  to  provide  proper 
decoding,  The  hardware  change 
requires  one  switch  (see  Figure 
2).  The  switch  channels  data 
through  an  existing  inverter  (for 


UO-9)  or  bypasses  it  (U-CM1). 
Simply  remove  jumper  JP4  near 
the  external  modem  output  and 
wire  in  the  switch.  Installation  lo- 
cation is  not  critical. 

Updates 

Phase  30  is  scheduled  for 
launch  on  May  26th  with  two  other 
spacecraft,  METEOSAT  and 
PANAMSAT.  An  additional  mis- 
sion, carrying  a  new  Intelsat  5 
communications  satellite,  is  now 
in  the  May  11th  Kourou  line-up. 
The  flights  are  renumbered  ac- 
cordingly, so  the  AMSAT  launch  is 
now  V-23.  The  Amateur  Satellite 
Report  from  AMSAT  N  A  publishes 
many  technical  details  of  Phase 
3C.  Those  who  are  not  yet  a  mem- 
ber of  AMSAT,  or  have  let  their 
membership  lapse,  should  con- 
tact them  at  PO  Box  27,  Washing- 
ton, DC  20044, 

AMSAT-OSCAR-tO  may  soon 
be  back  in  service,  Ground  sta- 
tions continue  to  monitor  the 
satellite  in  hopes  that  the  latest 
hibernation  period  wilt  end  with  no 
damage  to  the  batteries  or  the 
Mode  B  (70cm  up  and  2m  down) 


transponder.  Check  the  AMSAT 
nets  for  updates  and  possible 
satellite  operation  in  late  May  or 
early  June. 

Fuji-QSCAR-12  experienced  a 
few  setbacks  to  the  ambitious 
two-month  schedule  presented 
by  the  JARL  Long  periods  of 
mode  JD  (2m  up  and  70cm  down 
PSK  packet)  caused  the  satel- 
lite to  shut  down  its  transmitter 
early  on  several  occasions.  Dur- 
ing some  passes  when  the  satel- 
lite should  have  been  active,  only 
a  minute  or  two  of  downlink  at 
most  was  heard.  Recharge  times 
have  been  extended  to  allow  for 
good  battery  condition  prior  to 
each  day  of  JD  or  JA  (analog 
mode)  activity.  Some  of  the 
recharge  cycles  leave  the  memo- 
ry on  to  hold  the  contents  of  the 
BBS  system  for  the  next  active 
period. 

The  Soviet  RS-10711  combina- 
tion satellite  continues  to  give 
excellent  Mode  A  (2m  up  and 
10m  down)  operation.  Mode  K, 
with  its  15  meter  uplink,  has  been 
active  with  mode  A  most  of  the 
time.  In  March,  however,  there 
were  some  days  when  the  15  me- 
ter uplink  was  inactive  Many  new 
stations  continue  to  show  up  on 
RS-10/11  and  signals  have  been 
great. 

Be  sure  to  catch  the  fine  satel- 
lite articles  in  this  issue,  listen 
for  U-O-1 1,  and  get  ready  for 
Phase  3C! 


Number  21  on  your  Feedback  card 


by  Brian  Hastings  KA1HY/AE 


73  Re  vie  w 


Create  CR-30  Roof  Tower 


Creative  Design  Co.,  Ltd. 
Orion  Ht-Techt  Exclusive  U.S.  Distributor 

PO  Box  8771 
Calabasas  CA  91 302-8771 
Price  Class:  $239 


73  Magazine  is  in  the  midst  of  erecting  a  satel- 
lite antenna  system.  We  procured  Creative 
Design's  10-fool  roof  tower,  the  CR-30,  to  use 
for  this  project.  This  review  discusses  the 
tower  assembly  only. 

What  it  Is 

The  CR-30  is  a  two-stage,  pyramid-type, 
square  tower.  It  is  nearly  10  teet  tall  when  fully 
assembled,  not  including  the  vertical  mast, 
and  has  a  base  width  of  39",  The  tower  uses  a 
high-strength  aluminum  alloy  for  most  parts, 
while  zinc*plated  steel  is  used  tor  particularly 
critical  elements. 

The  CR30  weighs  a  mere  1 5  kg  (33  pounds) 
tower  and  has  a  wind  load  of  70  kg  in  90  mph 
winds.  Maximum  vertical  load  and  twisting 
torque  are  600  and  4500  kg.  respectively. 

Since  the  four  rubber-padded  feet  merely 
rest  on  the  roof  without  bolting  to  it,  the  lower 
security  rests  solely  in  the  guying 
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Assembly 

The  instructions  are  very  thorough  and 
graphically  well-supported.  They  recommend 
three  or  tour  persons  for  tower  assembly,  but 
my  step-brother  and  I  spent  only  an  hour 
putting  the  CR-30  together.  Assembly  is  very 
straightforward  and  requires  only  simple  hand 
tools.  The  upper  and  lower  sections  of  the 
tower  assemble  separately,  and  the  builder 
must  leave  the  bolts  loosely  tightened  until  it  is 
time  to  fit  the  two  sections  together. 

Guying 

G  uy  wires  are  the  tower's  only  securing  sys* 
tern,  so  they  MUST  attach  to  the  tower  as  high 
up  the  tower  as  possible,  without  interfering 
with  the  mounted  antenna  array  path.  Do  not 
attach  them  to  the  lower  at  any  point  below  the 
top  of  the  towels  bottom  section.  We  chose 
only  to  secure  the  guys  at  the  very  top  of  the 
tower  using  the  four  stay  hooks  provided.  The 
stay  hooks  angle  downward  at  approximately 


45"  for  convenient  placement  of  the  guy  wires. 

Rotor  Mounting 

The  tower  comes  complete  with  rotor  and 
thrust  bearing  mounting  plates,  which  are 
both  pre-drilled  to  accomodate  many  common 
rotor  configurations  with  Kenpro,  CDE,  and 
Create  products.  The  rotor  plate  mounts  be- 
tween the  top  and  bottom  sections,  and  the 
bearing  plate  serves  as  the  tower  cap. 

In  Closing 

The  antenna  system  is  not  yet  complete,  but 
the  tower  spenl  the  duration  of  our  cold  New 
Hampshire  winter  outside  with  no  visible  signs 
of  corrosion.  The  quality  of  materials  is  appar- 
ent. The  Create  CR-30  roof  tower  is  pricey,  but 
it  is  an  outstanding  alternative  to  the  cost  and 
hassle  of  a  full-blown,  ground-mounted  lower 
It  will  support  any  antenna  array  most  hams 
care  to  tangle  with,  and  it's  easy  to  assemble. 
The  CR-30  gets  two  thumbs  up. 


The  Supertemp  XY7  Soldering  Station 

The  Ultimate  in  Controlled  Temperature 

Hand  Soldering 

Features 

■  SelectabHrty'*  in  54 c  increments  between  608  F 
and  824  F-alsoC*  readings. 

■  "Zero  voltage  switching"  protecting  voltage  & 
Current  sensing  devices. 

■  "Maintained  Up  accuracy"  to 
within  *6  F(3SCJ 


Davje  Tech  Inc. 
E I ec Ironic  Tools  & 

Accesones 
2-06  Banta  Place 
Farnawn  NJ  07410 
(201)736-1720 
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TEN-TEC 


For  the  serious 
radio  operator! 


PAflAOOW  MF  TRANSCEIVER.  MODEL  5*5 

MEET  AMERICA'S  NEWEST  FULL  FEATURED.  SYM  THESlZED 
TRANSCEIVER  GENERAL  COVERAGE  ALL  MODE  RECEIVER 
TUNES  FROM  100  KHZ  TO  £9  099 .099  MH*.  TRANSMIT  AT  100 
WA TTS OUTPUT  0«  ALL  AUTHORIZED  FREQUENCIES  FROM 

t  a  sse  cw.  fsx  and  optional  fm 

NOISE  BLANKER  AND  SPEECH  PROCESSOR  ARE 
STAHDAfiOEOUBPMeNT  DUAL  VTOS  RK  OFFSET 

U»i  S2245  00 
Sak»$?9350G 


(LJMITEDTIMEONLV) 


MISSION  COMMUNICATIONS 

11909  Ak#f-CJD#(*v       SMd«  S0O 
HOt/STOM    TEXAS  7706? 

TttiK  166QT2  MCON  UT 


®w 
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CIRCLE  187  ON  READER  SERVICE  CARD 


QSOPRO 


is  on  the 

MOVE! 


An  Easy  To  Use  Logbook  Program  For 

Your  MS-DOS®  Compatible  Computer 
*  Complete  Cursor  Control  •  Room  to  store 
complete  adress  rnforrnattori  *  A  Real-Time 
Log  *  Total  QSL '  s  by  stale  *  900  QSO's  on 
floppy,  hard  disk  limited  by  space  available 


$39.95 


'Ohio  residents  must 
add  5%  sales  tax 

U.S.  FUNDS  ONLY 


MOELAN  SOFTWARE 
mBox24QG 
East  Liverpool  Ohio  43BSO0400 


THE  EXPERTS  EDGE 

Tne  UttHMTE  compute  program  for  aldfiwi  operation' 
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KENWOOD  TS940  OWNERS 

Are  you  frustrated  tuning  tn  SS8  &  CW  signals 

because  of  the  too  fast  mam  tuning  rate  of  10 

Khz/revolution??? 

Try  the  NEW  Copyrighted  Oiehl  Electronics 

Software  Kit*! 

Features: 

■Wain  tuning  raie  of  2Khjtfrevolulion  LS8>  USB.  CW4  FSK 

•Mam  tuning  rate  of  20  Khz/re volution  AM  &  FM 

■  Tuning  rate  automatically  increases  when  thft  Knob 

speed  exceeds  2  turns  per  second  to  make  tne  long 

QSVsfast 

•S^ft  dot  CW  problems  solved 
•Easy  to  install  (simply  remove  ine  oto  IC  chip  from  its 

socket  and  plug  in  the  new  Gtehl  Electronics  IC  chip). 
■Complete  instructions 

Send  check  or  money  order  for  $25  to: 

Giehl  Electronics 

P.O.  Bo*  18335,  Cincinnati,  Ohio  45218 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modification  plans  and 
hardware.  Frequency  and  FM  conversion  kits,  repair 
books,  plans,  high-performance  accessories.  Over  12 
years  of  satisfied  customers!  Catalog  $2. 


CBC  INTERNATIONAL 

P.O.  BOX  31500X,  PHOENIX,  AZ  85046 


SPECIALISTS 

IN  FAST  TURN 

P.C.  BOARDS 


PROTO  TYPE  P.C.  BOARDS 

AS  LOW  AS  $25.00 

•  SINGLE  &  DOUBLE  SIDED 

•  PLATE  THROUGH  HOLES 

•  TEFLON  AVAILABLE 

•  P.C.  DESIGN  SERVICES 

/  ( )R  MORE  IN  FOR  MA  11  o  V 

/Midland 
Technologies 


7'C 


34374  EAST  FRONTAGE  ROAD 
BOZEMAN,  MT  597 15  (406)586-1190 


COAX  SALE! 


High-quality  precul  50  ohm  caai  lengths  with  "N" 
connectors  that  are  better  substitutes  for  RG-8;  unused 
ATfiT  surplus:  #flG-n3-18,  18  ft. 
4  lbs  sh  $9.95  «a;    2  for  $17.00 

#RG-214-45,  45  ft  RG-214.  silver-tinned  conductor, 

double  shiefd  for  tow  DC  resistance 

15  lbs  sh $24,95  ei:  2  lor  $45.00 

CENTRAUB  B50  7.5  KV  RF  Capacitors:  25,  50.  75.  Of 
100  pf  {specify).  Used. $3.00  ea;  2  for  $5.00 

4CX250R  tube,  6.3  V  til.  used-checked      S35.00  ea 

E1MAC/JQHNS0N  SOCKET  (or  4CX250,  used  $12.00 

Prices  F.O.B.  bnu..  0.  -  VISA    MASTERCARD  Acetpltd 

Allow  for  Shipping  -  Write  for  1988  Catalog 

Address  DePl.  7%  ■  Ptiont  419  227-6573 


1016  E.  EUREKA  •  Box  1105  ■  LIMA,  OHIO  ■  4580? 


CIRCLE  75  ON  READER  SERVICE  CARD 


THIS  MONTH'S  SOODIE  FROM  THE  CANDY  STORE: 
KENWOOD  TM  72 1 A 

tlNDER 
$570.00 


*m 

o 

—      €L 

KOBOI   1200  (' SI  199.90  ALL L.T.O. 

'■  ■  'EUTI  I  ,|   |-H  H  T3  FQti  Pill  II 

•  ■KETfcRTTY  PRICE  MYI"  Wlw.-   ]wi«ti  In  cUm4(M|U 

ROSS  DISTRIBUTING  COMPANY 

P.O  Box  234  78  Sauth  State  SUeet  Preston,  Idaho  83263 
Totoehone  (20B}B52^>B30  We  Cloie  at  2  OO  on  MOM  &  SAT 


CIRCLE  254  ON  READER  SERVICE  CARD 


Folded  Broadbander 

Unique  folded  design  shortens 
and  creates  broad  resonance 
m  both  bands  Length  is  70" 
for  FB  160/80  and  35"  foi 
FB  80/40.  To  onler 
specify  CW  or  SSJUJT0  *Jffl 

«**=—s^^SS9,95 

I.I. IX,  .    '  •ISP A  II 

1971  N  Oak  Lane  I3O0E 


Ptuvu.  UTSWH-2138 


Slopers 

Fast  Tower  Mount 

"luU  Legal  Power 

•No  Caps  or  Coils 

♦Never  Corrodes. 

Fully  fnsnbted 

^Ready  to  LKl- 

AntennasWestz 

(80U    374-1084 


CIRCLE  302  ON  HEADER  SERVICE  CARD 


Six  Function  DTMF  Controller 


■*m    *r    ac 


WoT*QM 


A*;?oju-  AH^ 


Au to-  Kail 
AK-4 


•  Ouipuis  2  or  3  latched,  1  or  2  momentary,  \  Tjmcd  and  1 
manually  reset  group-call  latched  Tor  remoie  alarm 

■  Oinirinl  codulor  turning  outputs  on 'of  NOT  loggle  nn/off  like 
most  otners1    •  Wrong  number  reset 

•  4  digit  acess  code  ■  can  use  *  up  *  down 

•  Multiple  group  call  response  *  On  board  t-amp  relay 


S69.95 


AK-4K 

^bovd^ji) 

AK4W 

i*ir«d>>estei}EK#d»  .  .  589.95 
ak  -  4C  tCgm0ei«  wn.r  m  nmat  mete 
surn  witti  iniflQl  \itk^    bui 

speaker  etc  i ,  $139.95 

Plu^  S3  00  snipping  h  handling 


L 


MaTron  _ 
Electronics 

695  W.  21st  Ave. 
Eugene,  OR 97405 

CallToN  Free  1-800-338-9058  01(503)667-2178 


CIRCLE  I  S3  ON  READER  SERVICE  CARD 


CIRCLE  252  ON  READER  SERVICE  CARD 


CIRCLE  127  ON  READER  SERVICE  CARD 
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RAMSEY  ELECTRONICS 


:i  k 


NEW 


*369.95 


INCLUDES 2 HOOK  ON  PROBES 

20  MHz  DUAL  TRACE 

Features  component  tflsitng  circuit  for  resistors,  capacitors, 
digital  circuits  a  rxj  diodes— TV  sync  filter— high  sensitivity— 
1  axis— XY  mode— built-in  calibrator— 5X  horizontal  magniiier 


UNSURPASSED  QUALITY  « 

SUITABLE  FOR  HOBBY,  SERVICE  ft  PRODUCTION 

mm. 

um  WIDTH 

#TAACE8 

CUT  SIZE 

VESICAL 

siwinwiTf 

MAXIMUM 
TSafiFRU, 

USEABLE 

MAXIMUM 

BANDWIDTH 

zm 

20  MH* 

m 

BxlOCM 

5  mV  per  tfiv 

Jq  MM  J 

30MHZ 

mm 

35  Mfe 

m 

BriKM 

1  m  V  per  tf  iv 

50  MH: 

60MHi 

/Ul  irauude  togfr  gujiity  s  UfttWw  pnim  <W»id>f/Wi'>iH  MWl  ■# 


INCLUDES  2  HOOK -OMPMKS  $469 1 95 

35  MHz  DUAL  TRACE 

wide  frequency  baml width— optima  \  sensiliwty  —delayed 
triggering  sweep— bold  off— ALT  trigger— single  sweep  TV  sync 
5K  rnagnif  icaiion — XV  or  XYZ  operation—  Hfr  LF  no  tse  reduction 


"Add an 
additional 
SI  000  for  each 
uruifw 
shipping 


SALE 


$249500 


THE  COMMUNICATIONS 
SERVICE  MONITOR  THAT 
WORKS  HARDER  FOR  LESS. 


bfKL  1  pvvirmfj. 


Introducing  COM  -3. .  .the  new  service  monitor  designed  by  service 
technicians  for  service  technicians.  11  works  harder  for  less. .  .giv- 
ing you  advanced  testing  capabilities  ai  a  very  affordable  price. 
FEATURES  *  Direct  entry  keyboard  with  program  ma  ble  mercery 
•  Audio  &  transmitter  frequency  caunier  •  LED  bar  graph  fre- 
quency /error  deviation  display  •  0  t- 10,000  pw  output  levels  • 
High  receive  sensitivity.  iessiiian5MV  •  TOO  KHz  to  999.9995  MHz 
Continuous  frequency  coverage  •  Transmit  protection,  up  to  100 
walls  •  CIS  tone  encoder,  1  KHz  and1  external  modulation 


MINI-10Q  COUNTER      CT-70  7  DIBIT  52S  MHz        CT-909DIGIT600MHZ        CT-508DIGIT600MHz         CT-1259  DIGIT  1.2  GHz 


S11QQC    cmahbib 

I  l*J-ZJU      AC  ADA  PI 


NICAU IATTEHE5. 
TEltlNELUDFD 


S  139.95 


wtnm  inciuues 

AC  AQAPTin 


MB9.95 


WIRED IHCLUDifl 

ACADAi'nn 


si  89.95 


WIRED  INCLUDES 
At  ADAM  ER 


*1 89.95 


WIRED  INCLUDES 
ACAQflPTEfl 


MODEL 


MMI-10D 


CT-70 


CT-30 


CT-50 


CM25 


CT  90 

WmiM-l 

OPTKM 


FHEgflAK&E 


1-50QMH? 


HHf-SHMH; 


t)  Hi  400  MHz 


5Mi40DUttr 


XJHf-t  25  GHz 


10H/-600UK/ 
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SOntvFolSGMHz 
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USStHAKSm 
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<<BwwgiMiiit 


ACCURACY 


!  I  TV 


i  mi 


1PPM 


*m* 


1PPU 


vn,  To  SO  MHz 
GmvTofflOMH/ 


oimi 


DIGITS 


7 
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l00H?.1KHr 
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RAMSEY  FREQUENCY  COUNTERS 


Ramsey  Electronics  has  been  manufacturing  electronic 
test  gear  for  over  10  years  and  is  recognized  tor  tab  qual- 
ity products  at  breakthrough  prices.  Our  frequency  coun- 
ters nave  features  and  capabilities  ot  counters  costing 
twice  as  much. 


RAMSEY  D-4100 
COMPACT 
DIGITAL 
MULTITESTER 


$2495 


RAMSEY  D-5100 
HANDHELD  DIGITAL 
AUTORANGING 
METER 

$44.95 


unfiMD  m  PfKUiKmm 

•hUHJ       1  Hfi 


»     0 


Compact  sized  rehab*  Itty  and  accuracy. 
This  LCD  digital  mutliiester  easily  fits  in 
your  pocket  you  can  1  ake  il  anywher  e  1 1 
features  full  overload  protection  •  3 
digit  LCD  readout  *  recessed  input  jacks 
•  safely  probes  *  diode  check  Junction 
•2000  hours  baiter  y  life 


Provides  d « sti  ncti  ve  a  udi  ble  eti  i  r  p  after 
contact  has  been  made  and  merer  reading 
has  stabilized  Has  TOUCH  HOLD  feature 
to  allow  readings  to  be  Logged  or  referred 
to  before  making  the  next  reading  Up  to 
10  AMP  current  capability  and  a  continuity 
function  which  beeps  on  zero  On ms. 


«4995 

ttlTGtilnrJurJfls 

AcmwiDT 

ffl-2  kit  139,95 


$5995 

PS-2ktf 


S8995 

wirttf  iixlurin 
AC  vdipTv 


PR-2  COUNTER  PREAMP 

The  PR-2  is  rdeal  tor  measuring  weak  signals 
from  10  to  1,000  MHz  •  flat  25  do  gam  •  BNC 
Connectors  ■  flreal  for  sniffing  RF  *  ideal 
receiver /TV  pre  amp 

PS-2  AUDIO  MULTIPLIER 

The  PS-2  is  handy  for  hiqh  resolution  audio 
resolution  measurements,  multiplies  Up  in 
frequency  *  great  for  PL  tone  measurements 
•  multiples  by  10  or  W  •  0-01  Hz  resolution 
A  buiiHn  signal  preamp/  conditioner 

PS-IOBIGHzPRESCALER 

Extends  the  range  of  your  present  counter  to 
i  GHz  •  2 stage  preamp  •  divide  by  lOOQcir- 
cuitry  *  super  sensitive  {50 mV  typical)  # 
BNC  connectors  *  1  GHz  in.  1  MHz  out  • 
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or  soi 

Readers  may  ask,  "Why  should 
earthlings  be  so  concerned  about 
changes  on  the  sun?'*  After  all, 
earth  is  located  approximately  93 
million  miles  from  the  sun.  What 
Kind  of  influence  could  a  body  ex- 
ert over  that  distance? 

Pfenty!  Sunlight,  which  travels 
through  space  at  nearly  the  speed 
of  sound,  takes  only  eight  minutes 
to  reach  the  earth  from  its  point  of 
origin.  Streams  of  sub-atomic  par- 
ticles bathe  the  earth  daily.  The 
solarsphere,  analagous  to  earth's 
atmosphere,  extends  all  the  way 
to  earth  and  beyond. 

Not  only  does  the  sunTs  gravita- 
tional pull  affect  the  earth  and 
keep  ft  in  orbit;  its  ever-changing 
radiation  influences  Earth's  atmo- 
sphere Since  the  sun  is  so  far 
from  the  Earth  and  yet  affects  it  in 
so  many  ways,  there  may  well  be 
other  influences  affecting  the 
earth— and  maybe  even  the  sun! 

Planetary  E-M 

I  believe  there  are  other  influ- 
ences, and  so  did  my  predeces- 
sor John  Nelson.  John  Nelson 
pioneered  the  use  of  planetary 
predictions.  It  stands  to  reason 
the  solar  system  is  practically  a 
"closed" '  system  except  for  occa- 
sional visitors  from  space*  namely 
the  cornels.  All  else  is  contained 
within  the  sun's  gravitational  pull: 
planets,  asteroids,  dust,  moons, 
and  all  of  the  other  bodies  con- 
tained in  this  solar  spaceship. 
Just  as  the  moon  influences  earth 
tides,  the  larger  planets  influence 
solar  tides,  and  as  these  change 
with  the  positions  of  the  planets, 


the  sun's  output  changes,  In  other 
words,  planetary  positions  influ- 
ence or  "modulate"  solar  condi- 
tions, .  ,both  gravitationally  and 
electromagnetically. 

Very  often  the  electromagnetic 
(E-M)  effects  are  likely  to  be  more 
powerful  and  influential  than  grav- 
ity. While  it's  true  that  large  mass- 
es "bend'1  light  almost  impercep- 
tibly, the  effects  about  which  I 


magnetic  effects.  This  supposi- 
tion is  the  basis  of  my  forecasting 
method.  I  have  gathered  enough 
data  over  a  10-year  period  to  con- 
vince me  that  planetary  positions 
definitely  affect  the  Earth  and 
Ihe  sun. 

The  magnetic  field  of  the  Earth 
captures  solar  particles  and  con- 
centrates them— like  the  iron-fil- 
ing-and-magnet  analogy— in  defi- 
nite patterns  around  the  Earth. 
The  Van  Allen  radiation  belts 
prove  this.  The  Earth's  magnetic 
field  is  not  constant.  Its  magnetic 
flux  varies  daily,  sometimes  con- 
centrating more  densely  at  the 
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speak  are  far  more  pronounced — 
too  much  so  to  be  merely  the 
result  of  gravitational  pull. 

Planetary  Fields 

The  theory  holds  that  planets 
having  molten  cores  of  nickel-iron 
have  electromagnetic  fields, 
which  act  as  giant  magnets.  A 
simple  compass  tells  the  user  that 
the  Earth  has  such  a  field.  The 
Earth's  molten  heavy-metal  core, 
which  doesn't  rotate  as  fast  as  the 
lighter  crust,  produces  this  field. 
Space  probes  lhat  have  closely 
examined  other  planels  in  the  so- 
lar system  indicate  that  some  of 
these  also  have  such  fields. 
These  fields  can  act  through 
space  on  other  objects,  just  as  the 
field  of  a  bar  magnet  acts  through 
space  to  attract  iron  filings 

To  accept  the  possibility  of  nu- 
merous heavy  objects  with  mag- 
netic fields  whirling  in  orbit  about 
ihe  sun  is  to  admit  that  the  sun 
may  well  feel  powerful  electro- 
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poles  Sometimes  the  field  is  qui- 
et, and  sometimes  it  is  it  is  dis- 
turbed, even  stormy.  Under  mag* 
netic  storm  conditions,  incoming 
soiar  particles  often  concentrate 
around  the  earth's  poles,  giving 
rise  to  auroras — ionization  of  par- 
ticles by  solar  energy— near  areas 
of  strongest  fields  intensity. 

Consider  also  that  radio  waves 
propagate  along  magnetic  force 
lines,  The  Earth's  magnetic  field 
will  greatly  affect  them.  Thus, 
when  the  field  is  upset,  the  propa- 
gation along  north-south  lines 
(trans-equatorial  propagation)  is 
enhanced  and  Ihe  propagation 
along  the  east-west  directions  is 
diminished.  When  the  field  is 
very  disturbed,  resulting  in 
"magstorms."  the  ionosphere  is 


so  over-ionized  that  it  can  no 
longer  support  reflection  or  refrac- 
tion of  radio  waves.  Instead,  it  ab- 
sorbs them,  converting  them  to 
heat  or  other  forms  of  energy. 

The  monthly  propagation 
charts  in  this  column  contain  what 
I  like  to  tnink  of  as  "general"  ef- 
fects (the  band-by-band  summary 
of  conditions  and  the  maximum 
usable  frequency  or  MUF  for  the 
month),  and  the  "special"  effects 
(the  daily  forecast  of  conditions 
based  on  the  earth's  magnetic 
field  whose  variations  we've  been 
discussing). 

Therefore,  to  determine  where 
and  how  to  propagate  your  radio 
signals  around  the  earth,  take 
both  the  general  and  special  ef- 
fects into  account.  First  look  to 
see  in  general  what  the  MUF  is 
likely  to  be  between  the  locations 
on  earth  over  which  the  signal  will 
travel,  and  pick  the  time  of  the  day 
and  frequency  bands  accordingly. 
Then  check  the  daily  forecast, 
which  is  based  on  the  earth's 
magnetic  field. 

The  daily  chart,  then,  tells 
whether  propagation  will  be  (F)air, 
(G)oodt  or  (P)oor  each  day- 
based  on  my  estimation  of  the 
magnetic  field  condition  of  that 
day— made  two  to  three  months  in 
advance.  ■ 


The  editors  of  73  are  looking 
for  another  writer  for  our  Prop- 
agation column.  W1XU?  who 
has  been  with  73  since  1984, 
will  retire  soon.  If  anyone  is  in- 
terested in  taking  over  the 
Propagation  column,  write  to 
Larry  Ledlow,  Jr.  NASET  Editor 
in  Chief,  73  Amateur  Radio 
Magazine,  WGE  Center,  Pe- 
terborough. NH  03458. 


Propagation  Forecast 

Spring  propagation  conditions  will  slowly  turn  into  summer 
propagation  conditions  on  the  HF  bands  during  the  month  of 
May,  May  is  a  transition  month,  which  means  that  the  excellent 
conditions  of  March  and  April  slump  a  bit.  The  rapidly-increasing 
Solar  Flux  as  a  result  of  Cycle  22ls  continuing  upswing,  however, 
will  offset  this  quite  a  bit. 

Expect  good  DX  propagation  on  all  of  the  HF  bands  during  the 
day  and  into  the  early  evening.  Twenty  meters  should  stay  open 
well  after  dark,  with  15,  12,  and  10  meters  staying  open  until  at 
least  the  twilight  hours.  On  days  when  the  geomagnetic  field  is 
quiet  and  solar  flux  is  well  over  1 00,  expect  1 0. 1 2.  and  1 5  meters 
to  be  really  up  and  open  until  dark 

The  first  week  of  the  month  is  expected  to  have  a  disturbed 
magnetic  field  with  average  to  poor  conditions  for  DX.  The  sec- 
ond week  will  improve  with  a  few  good  days.  The  third  week  looks 
like  it  may  be  fair  to  poor,  but  the  last  week  will  be  generally  good 
to  excellent 

Four  out  of  five  weekends  ought  to  be  good.  Have  fun! 
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AMATEUR  TELEVISION 


HAMS  SHOULD  BE  SEEN 
AS  WELL  AS  HEARD! 

TVC-4G  70cm  ATV 

Downconverter 

Now  only  $99 

Delivemd  UPS  surface 
incont.  USA 

•  See  live  action  color  &  sound  like  broadcast  TV 
■  Many  areas  have  ATV  Repeaters  (call  us  or  see  the 

87/88  ARRL  Repeater  Directory  pg.  328  bf  your  area) 

•  Most  ATVers  use  home  cameras  and  VCRs  to 
show  the  shack,  projects,  home  video  tapes, 
public  service  events  like  parades,  races,  etc. 

•  Some  repeaters  also  have  weather  radar.  Space 

Shuttle  video,  BBS,  &  computer  video 

It's  easy  to  start  watching:  70cm  antenna,  a  TVC-4G 

and  any  TV  set  tuned  to  ch2,  3  or  4.  Our  TVC-4G  tunes 
the  whole  420-450  mHz  band  &  includes  GaAsfet 
preamp  &  mixer.  AC/12vdc  wall  plug,  attractive  shielded 
4x2,5x7  cabinet  We  also  have  wired  &  tested  boards  for 
the  builder  starting  at  $39.  See  ARRL  Hbk  chapter  20. 
When  you  are  ready  to  try  transmitting,  we  have 
transmitters,  transceivers,  antennas,  and  all  your  ATV 
needs  tor  the  70,  33  &  23cm  bands. 
Hams,  Call  or  Write  for  our  full  catalog  of  ATV  gear! 

(61 8)  447-4565  m-l  Bam-5;3Qpm  pst.     pf!£      jSEbt 

P.C.  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Tom  (WGOflG) 
Maryann  (WB6YSS> 


Hey  LQOK ! 

Your  Friends  have  been  talking! 

The  Secret's  Out ! 


1 


CTM  is  the  ham  radio  and  computer 
magazine  with  that  "down  home 
flavor",  dedicated  to  the  practical 
aspects  of  Amateur  Communications. 
Just  starting  out?  You'll  find  our  weli- 
illustrated  tutorials  friendly  and  open; 
we  show  you  how.  If  your  interest  is  in 
High  Tech,  you'll  find  reviews  and  user 
reports  of  the  latest  thing  to  come  down 
the  pike  and  they  are  written  so  you  can 
understand  them  too!  If  your  interest  is 
in  training,  you'll  find  articles  for  ham 
radio,  computers  and  emergency 
communications. 

You'll  find  it  ALL  in  CTM 
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$18.  year  U.S.  -  6  Months  $10, 

Mexico  &  Canada  $32,  year 

Other  Countries  (air)  $68.  (Surface)  $43. 


Add  5%  for  credit  cards 


amei 


a 


Call  Sign: 

Address:  _ 

'City:. 


SJL 


Z1E 


1  Phone  No,  (         ) 


J 


CTM  Magazine 

Circulation  Manager 

1704  Sam  Drive 

Birmingham,  AL  35235 

(205)  854-0271 


There  is  always  time  for  some 
friendly  fun  that  you  don't  need  a 
license  to  enjoy  —  and  appreciate. .. 

Are  you  into  Packet  Radio?  Thinking 
about  it?  Then  you  definitely  need 
CTM!  During  1987  we  had  65  packet 
and  packet  related  articles  and  that 
doesn't  even  count  the  other  HAM 
articles  or  the  many  Computer  articles, 
The  other  four  ham  magazines*  only 
had  26  packet  articles  during  1987, 
There's  something  for  everyone  in 
CTM!  Jump  right  in,  you'll  find  the 
natives  friendly  —  and  helpful,  too! 

*Cfi™  5  articles;  Ham  Radio™  10  articles; 
QST™  5  articles  and  75™  6  articles  =^26 
articles  for  1987  for  the  other  ham  magazines... 

NOW  which  do  you  need  to 

SUBSCRIBE? 

CTM  of  course! 
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ATV  COORDINATION  SNARE 

This  month's  column  deals  with 
a  very  serious  subject  that  has 
been  plaguing  ATVers  for  many 
years:  GRM  resulting  from  poor 
and  irresponsible  frequency  coor- 
dination. The  time  is  ripe  for 
someone  from  the  ATV  communi- 
ty 10  tell  it  like  it  is.  It  will  certainly 
be  the  hot  subject  among  Ham- 
TVers  this  year  at  Dayton! 

Non-Involvement  from  Up  Top 

The  problems  began  a  number 
of  years  ago  when  the  FCC 
ceased  the  requirement  of  re- 
peater registration  by  clubs, 
groups,  or  individuals,  This  deci- 
sion alone  opened  the  door  to 
thousands  of  greedy  FM  repeater 
egomaniacs  across  Ihe  country, 
who  had  to  have,  own,  and  control 
a  working  VHF,  UHFt  or  above  re- 
pealer system  of  their  very  own, 
regardless  of  other  systems  al- 
ready serving  the  designated 
area.  Abuse  of  frequency  coordi- 
nator authority  led  to  pre-approvat 
of  "under-construction"  systems, 
as  well  as  hundreds  of  outright  de- 
nials to  others,  Most  FCs  are  very 
conscientious,  but  it  takes  just  a 
few  dishonest  ones— those  who 
place  their  own  interests  above 
those  of  amateur  radio — to  cause 
a  lot  of  misery. 

Many  hams  have  sent  com- 
plaints, accusations,  and  docu- 
mented evidence  to  the  ARRL  and 
the  FCC  in  regard  to  hundreds  of 
flagrant  violations  by  volunteer 
FCs.  Pleas  for  help  to  K1ZZ  and 
other  ARRL  Board  Members  con- 
cerning ATV  QRM  and  denials  of 
frequency  coordination  by  FCsf 
have  to  date  fallen  on  deaf  ears. 
The  League  refuses  to  get  in- 
volved Jn  these  matters  in  the  ap- 
parent hope  that  the  problems  will 
go  away,  yet  they  give  national 
publicity  and  official  recognif  ion  to 
some  frequency  coordinators  in 
each  years  repeater  directory. 
and  even  sponsor  a  national  FC 
Newsletter, 

The  League  can  no  longer 
dodge  the  growing  and  very  seri- 
ous controversy  caused  by  FC 
mismanagement  and  short-sight- 
edness ARRL  directors  are  now 
beginning  to  feet  the  heat  and  now 
discuss  this  dilemma  at  official 
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board  meetings.  The  League  re- 
cently petitioned  the  FCC  to  do 
something  about  it  at  their  level. 

The  FCCt  however,  has  also  re- 
fused to  get  involved  in  these  dis- 
putes, Last  fall,  a  southern  office 
of  the  FCC  stated  that  not  only 
could  "any  amateur  or  group  de- 
clare themselves  an  Amateur  Ra- 
dio Frequency  Coordinator"  but 
also  charge  fees  for  the  coordinal- 
ing  administrative  work!  One 
Southern  California  amateur  is 
now  selling  ' 'coordinated  frequen- 
cies" for  $250  each! 

Is  this  the  future  of  Amateur  Ra- 
dio on  the  VHF/UHF  bands? 

National  Issue? 

Callers  to  the  nationwide 
"Westlink  Radio  Network"  tele- 
phone numbers  (Los  Angeles 
(213)  462-0008.  Chicago  (312) 
289-0423,  New  York  (718)  353* 
2801 ,  and  others)  were  amazed  at 
a  Roy  Neal  K6DUE  headline  story 
during  the  broadcast  week  of 
February  26,  which  highlighted 
the  frequency  coordinator  prob- 
lems between  Al  Crites  WA9ZZU 
of  the  MAAC  Illinois  Repeater 
Council,  and  USATVS  member 
Henry  Ruh  KB9FO  and  his  in- 
band  70  cm  ATV  repeater  project 
in  Chicago.1  The  aired  story  relat- 
ed KB9FO's  yearlong  battle  to 
obtain  approved  frequency  coor- 
dination for  the  PEACOCK  Ama- 
teur Radio  Club-sponsored 
Chicago  ATV  repeater  on  a  na- 
tionally recognized  70  cm  UHF  TV 
operating  frequency. 

According  to  the  broadcast,  Al 
Crites  WA9Z2U  had  not  only  been 
unresponsive  to  Ruh's  request, 
but  had  indeed  coordinated 
dozens  of  FM  repeater  Jinks  and 
systems  in  the  lower  420  MHz 
band  where  ATV  repeater  outputs 
have  been  agreed  to  for  tn-band 
hann-TV  repeater  systems!  in  Jan- 
uary, KB9FO  hosted  a  personal 
in-home  visit  and  ATV  QRM 
demonstration  to  the  chief  engi- 
neer of  the  Chicago  and  Min- 
neapolis/St, Paul  FCC  field  office, 
as  well  as  to  the  chief  mobile  en- 
forcement officer  of  Allegan, 
Michigan.  After  several  hours  lis- 
tening to  the  plight  of  the  KB9FO 
yearlong  effort  to  get  proper  coor- 
dination approval  ,  and  after  see- 
ing actual  documented  corre- 
spondence files  kept  by  Ruh,  the 
Chicago  FCC  engineer  stated, 
"Turn  the  system  on!1+ 


Further  Investigation 

The  USATVS  learned  that  the 
Illinois  Repeater  Council  re- 
viewed the  case,  admitted  to  prob- 
lems handling  workloads,  and 
stated  they  had  been  without  the 
help  of  an  unlisted  UHF  frequency 
coordinator  for  a  long  time.  They 
still  refused  to  sanction,  however, 
the  coordination  requests  for  an 
in-band  ATV  Repeater  petitioned 
for  by  Henry  Ruh.  In  answer  to  a 
second  letter  recently  sent  to  Hen- 
ry Ruh  from  Al  Crites  (after  the 
broadcast),  Ruh  remarks,  "We 
are  dismayed  at  the  lack  of  coop- 
eration for  our  420  MHz  in-band 
frequency  requests.  Be  advised 
that,  provided  we  are  able  to  over- 
come site  and  frequency  pollution 
problems,  we  wtll  be  operating  on 
in-band  frequencies.  The  nation- 
ally recognized  band  plan  allows 
for  ATV  repeater  operation  on  fre- 
quencies specifically  set  aside  for 
this  purpose.  That  you  or  other 
band  users  do  not  want  to  cooper- 
ate is  of  no  concern  to  us  except  to 
the  point  that  we  would  hope  that 
all  band  users  would  be  accomo- 
dated." 

Ruh  continues.  "Placemen!  of 
repeaters  below  443.00  MHz  has 
obliie rated  ATV  operation  for  the 
ATVers  who  populate  439.25 
MHz.  This  is  nothing  less  than  will- 
ful interference  to  existing  band 
users  by  your  coordination  efforts 
and  the  operation  of  FM  repeat- 
ers. Feel  free  to  inform  other  band 
users  that  they  will  simply  have  to 
move  to  band  areas  set  aside  for 
links  which  do  not  interfere  with 
nationally  recognized  ATV  fre- 
quencies." 

Ruh  further  cited  a  nearby  ATV 
repeater  under  construction  in 
Valparaiso,  Indiana,  on  439,250, 
and  potential  interference  to  the 
439.25  simplex  frequency. 


The  FCC,  in  an  attempt  lo  re- 
main extricated  from  the  matter, 
has  also  stated  that  anyone  can 
declare  themselves  a  frequency 
coordinator  and  advised  the 
League  that  they  must  include 
recognition  of  these  new  FCs  and 
any  submitted  system  listings  in 
any  future  editions  of  the  ARRL 
Repeater  Directory.  This  can  help 
take  away  the  abusive  power  of 
present  FCs  and  help  to  defuse  a 
potentially  harmful  situation.  On 
the  other  hand,  if  out  of  control,  it 
can  lead  to  the  destruction  of  the 
VHF/UHF  bands  as  we  know  them 
today. 

Pay  &  Playl 

These  problems  aren't  limrted 
to  the  nation's  northern  major  cit- 
ies. USATVS  member  and  Sec- 
tion Manager  Vic  Leisner  W3LGV 
reported  on  February  22  about 
some  troubles  he  and  the  Orlando 
ATV  Repeater  group  have  had 
getting  proper  frequency  coordi- 
nation from  The  Florida  Repeater 
Council,  Inc.  Vic  sent  a  copy  of  a 
letter  dated  January  1988  which 
announced  the  formation  of  8 
elected  directors  and  a  council  of 
repeater  owner  or  sponsor  repre- 
sentatives. In  the  same  letter,  the 
Florida  FC  asks  outright  for  dona- 
tions to  meet  their  rapidly  rising 
$1,500  per  year  expenses  The 
tone  of  the  strongly  worded  letter 
leaves  the  reader  with  the  im- 
pression that  if  one  does  not  re- 
mit a  few  bucks,  their  desired  sys- 
tem may  not  get  coordinated  or 
stay  coordinated.  I  quote  from  the 
letter,  4KAs  we  have  said  in  the 
past,  ten  dollars  a  year  is  cheap  to 
insure  an  ongoing  and  viable  re- 
peater council  that  looks  after 
your  interests/'  The  letter  is 
signed  by  Thomas  J.  King 
WB4ILH,  President,  Florida  Re- 
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peater  Council  Inc.  Further  inves- 
tigation by  the  USATVS  revealed 
that  one  of  the  candidates  running 
and  being  promoted  by  King  for  a 
position  in  control  of  the  Florida 
Repealer  Council  is  a  friend  of  his , 
Gordon  Williamson  AB4CQ.  who 
has  a  442,75  MHz  FM  repeater 
output  (against  the  national  ARRL 
band  plan)  in  Orange  City,  Flori- 
da. This  frequency  was  assigned 
10  Ihe  FM  repeater  output  AFTER 
initial  coordination  approval  was 
awarded  to  the  Orlando  ATV 
group.  AB4C0"s  system  now 
wipes  out  all  ATV  pictures  in  cen- 
tral Florida!  King  also  claims 
knowledge  of  only  one  ATV  sys- 
tem in  Florida.  The  latest  USATVS 
ATV/R  Database  lists  nine  other 
operational  systems! 

Even  more  shocking  is  the  FG's 
decision  to  create  brand  new 
FSTV  repeater  inputs  and  outputs 
inconsistent  with  others  in  the 
country.  We  quote  from  the  Flori- 
da letter. 

'Your  letter/agreement  is  in  ref- 
erence to  interference  to  ATV  re- 
peater operations  in  central  Flori- 
da from  AB4CQ  (formerly  KC4CI) 
operating  a  70  cm  FM  voice  re- 
peater on  442.075  MHz  in  Orange 
City,  Florida,  The  Council  has 
been  in  contact  with  Mr.  William- 


son  concerning  this  matter  At  this 
time  we  are  satisfied  that  AB4CQ 
is  operating  his  system  within  ac- 
cepted amateur  and  technical 
standards.  The  Florida  Repeater 
Council  recognizes  that  there  is  a 
definite  interference  problem  be- 
tween FM  voice  repeaters  operat- 
ing in  the  442  MHz  band  and  ATV 
repeaters  with  inputs  in  the  439 
MHz  band.  The  Council  recog- 
nizes that  this  problem  exists  pri- 
marily for  two  reasons:  1 .  The  oc- 
cupied bandwidth  of  ATV  (4.5 
MHz)  of  which  3.5  MHz  is  above 
the  439.250  MHz  input  frequency 
used  by  most  ATV  systems  in  the 
United  States.  2,  The  lack  of  prop- 
er frequency-use  planning  that 
came  with  the  first  ARRL  70  cm 
band  plan. 

"The  Council  recognizes  the 
lad  that  there  is  only  one  ATV  re- 
peater pair  available  in  the  70  cm 
band.  Therefore,  we  are  investi- 
gating several  alternative  ATV 
band  plans.  These  include: 

1 .  The  inversion  of  ATV  repeater 
pairs  so  their  inputs  are  in  the  up- 
per 420  MHz  area,  The  impact  on 
FM  voice  repeaters  would  be  mini* 
malt  but  they  would  totally  allevi- 
ate the  interference  currently  be- 
ing felt  by  ATV  systems. 

2.  The  creation  of  two  new  ATV 


repeater  channels.  One  pair 
would  be  438.250  MHz  in  and 
428.250  out,  and  the  other  would 
be  434,250  MHz  in  and  424.250 
MHz  out. 

3.  The  elimination  of  ATV  re- 
peaters entirely  from  the  70  cm 
band  There  are  currently  3  ATV 
repeater  pairs  in  the  23  cm  band 
with  no  overlapping  modes  of  op- 
erations." 

The  Florida  FC  ends  his  letter  in 
the  closing  paragraphs  with 
*\  .  .the  Council  is  compelled  to 
deny  your  petition 

This  ARRL-recognized  fre- 
quency coordinator  is  clearly  woe- 
fully unsuited  for  his  position.  He 
did  not  know  of  eight  other  ATV/R 
systems  operating  in  his  state,  He 
strongly  implied  that  unless  annu- 
al dues  are  kept  up  to  date  the 
coordinated  frequency  might  in- 
deed be  lost  or  uninsured.  He  did 
not  know  the  correct  bandwidth  of 
a  standard  NTSC  TV  signal.  He 
did  not  know  the  correct  offset  of 
the  riding  FM  audio  sub-carrier. 
He  did  not  know  that  there  is  more 
than  one  ATV  repeater  ARRL-ap- 
proved  operating  frequency  in  the 
70  cm  band.  He  didn't  realize  that 
Inverting  ATV  repeater  input/out- 
put pairs  would  worsen  matters 
because  of  intruding  and  improp- 


erly placed  FM  repeater  carriers 
He  didn't  understand  that  the  cre- 
ation of  2  new  ATV  repeater  input/ 
output  channels  at  the  prescribed 
operating  frequencies  would  nev- 
er work  since  Channel  Vs  USB 
falls  in  the  432-MHz  SSB  operat- 
ing area.  Finally,  he  had  the  gall  to 
suggest  a  God-likeT  written  policy 
that  violates  the  FCCs  Part  97 
Rules  and  Regulations  by  ban- 
ning ATV  from  the  70  cm  band  in 
Florida! 

Conclusions 

If  other  ATVers  are  having  prob- 
lems such  as  these  in  Chicago 
and  Florida,  USATVS  and  73want 
to  hear  about  it!  They  should  doc- 
ument as  much  material  as  possi- 
ble, and  write  to  us  about  the  QRM 
or  FC  situation.  We  can't  promise 
favorable  results,  but  we  can 
promise  to  make  one  hell  of  a 
fight  on  their  behalf  for  a  good 
cause.  See  us  at  Dayton  and  the 
Friday  and  Saturday  night  Ra- 
mada  Inn  North  ,JATV  Workshop" 
sessions 


'A  copy  of  the  broadcast  is  avail- 
able to  USATVS  members.  Send 
a  blank  cassette  tape  and  a  return 
mailer.  Include  $1  or  stamp  equiv- 
alent for  postage. 


RF  POWER  AMPLIFIERS 

•  Lowest  NF  GaAs  FET  Preamp 

•  Finest  Quality  Military  Construction 
•  Off-The-Sheif  Dealer  Delivery 


For  the  past  five  years,  Amateurs  worldwide 
have  sought  quality  amplifier  products  from  TE 
Systems.  Renowned  for  the  Incorporation  of 
high  quality,  low-noise  GaAs  FET  preamplifiers 
in  RF  power  amplifiers,  TE  Systems  offers  our 
fine  line  of  products  through  select  national 
distributors. 

All  amplifiers  are  linear  (all-mode),  automatic 
T/R  switching  with  adj  ustable  delay  and  usable 
with  drive  levels  as  low  as  Vz  Watt  We  incor- 
porate thermal  shutdown  protection  and  have 
remote  control  capability.  Ail  units  are  de- 
signed to  ICAS  ratings  and  meet  FCC  part  97 
regulations.  Appro*,  size  is  2.6  x  5.8  x  10.5" 
and  weight  is  5  lbs. 

Consult  your  local  dealer  or  send  directly  for 
further  product  information, 


TE  SYSTEMS 

P.O.  Box  25845 

Los  Angeles,  CA  90025 

1213*478-0591 


SPECIFICATIONS 


Fr«]. 
MHz 


Modal 


05O8G 


051GG 


1409G 


14106 


1412G 


221QG 


2212G 


4410G 


4412G 


Power Presmp DC        Power        RF 

Input     Output     NF-dB   G&irvdQ     +Vdc  A         Conn 


50*54 


■^^U      mj  *• 


144-148 


144  1 48 


144-148 


220-225 


220-225 


420-450 


420*450 


1 3.6 


13.6 


13  6 


136 


13.6 


13,6 


13.6 


13,6 


13.6 


UHF 


UHF 


UHF 


UHF 


UHF 


l.JHf 


UHF 


Models  also  available  without  GaAs  FET  preamp  (delete  G  suffix  on  model  # ).  All  units  cover 
full  amateur  band-  specify  10  MHz  bandwidth  for  420*450  MHz  amplifier 

Amplifier  capabilities:  1GO-200  MHz,  225-400  MHz.  1-2  GHz,  Military  (26V),  Commercial. 
etc  also  available-  consult  factory 
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CIRCLE  232  OH  READER  SERVICE  CARD 


Number  24  on  your  Feedback  card 


POKING  WEST 

Frequency  Coordination  in  Perspective 


Biit  Pasternak  WA6ITF 
281 97  Robm  Ave, 

SaugusCA  91350 

The  FCC  decided  not  long  ago 
to  permit  virtually  anyone— ham 
or  not — to  set  up  as  a  repeater 
frequency  coordinator  as  long  as 
that  entity  could  show  that  it  had 
support  from  the  amateur  commu- 
nity of  a  given  area.  The  decision, 
penned  by  former  Special  Ser- 
vices Chief  Ray  Kowalski,  used  a 
large  number  of  ambiguous 
terms — enough  to  wipe  out  two 
decades  of  work  by  unpaid  volun- 
teers to  bring  harmony  to  our  VHF 
and  UHF  repeater  subbands.  Be- 
fore you  go  off  muttering  about 
how  rotten  a  move  this  was,  how- 
ever, please  consider  this  insight* 
ful  discussion  by  George  Waldie 
W9JRL  whose  article  appeared 
in  the  Janunry  1986  issue  of  the 
ARRL  Repeater  Coordinator 
Newsletter*  He  talks  about  the 
events  leading  to  the  decision, 
and  proposes  a  pfan  to  fix  these 
ills.  His  excerpted  article  appears 
below. 

Coordination  Bedlam?? 

For  more  than  three  years  Ray 
Kowatski  has  cautioned  amateurs 
to  do  something  about  their  coor- 
dination machinery— or  else.  On 
ihe  eve  of  his  departure  from  the 
FCCT  Ray  uncovered  a  part  of  "or 
elseTT  means. 

The  immediate  cause  of  this 
bombshell  is  a  long-running  dis- 
pute between  two  Southern  Cali- 
fornia groups,  the  220  Spectrum 
Management  Association  (220 
SMA)  and  the  220  MHz  Frequen- 
cy Coordination  Commission  (220 
MHz  FCC),  over  who  should  coor- 
dinate 1*1/4  meter  repeaters  in 
their  region.  Material  submitted 
by  these  two  groups  showed 
about  520  amateurs  supporting 
220  SMA  and  about  215  favoring 
220  MHz  FCC.  In  light  of  the  "sub- 
stantiar  support  for  each  organi- 
zation, the  FCC  declared  that  it 
could  not  rule  for  or  against  either. 
They  will  have  to  find  some  way  of 
co-existing  in  the  same  coordina- 
tion area. 

The  notion  of  two  competing 
groups  issuing  coordinations  in  the 
same  territory  boggles  the  mind.  It 
is  patently  unworkable.  If  the 
degree  of  cooperation  and  good* 
will  needed  to  make  this  work 


existed,  these  Coordinators  would 
merge  That  the  matter  has  come 
to  this  state  argues  against  that. 

The  purpose  of  this  discussion 
is  not  to  dissect  this  particular  is- 
sue. Hams  must  ask,  "How  did  we 
ever  let  this  get  to  such  a  point?" 
Amateur  radio  has  had  three  full 
years,  since  Louisville  '85,  to  fig- 
ure a  way  to  safeguard  against 
such  problems.  Kowalskt  even 
then  told  us  that  organized  groups 
of  Coordinators  could  pass  on  the 
qualifications  of  their  members 
and  issue  credentials.  This  same 
message  was  given  as  recently  as 
last  September.  Writing  to  Steve 
Mendelsohn  WA2DHF  about  the 
then  upcoming  meeting  of  North- 
eastern Coordinators.  Ray  said: 


Ray  Kowalskj  also  writes  again 
in  the  letter  to  WA2DHF, 
"As  part  of  the  process,  I  would 
urge  that  some  thought  be  given 
to  the  procedures  for  handling 
changes  in  circumstances.  Peo- 
ple mvolved  in  repeater  coordina- 
tion today  may  grow  weary  of  it 
tomorrow,  key  people  may  relo- 
cate, a  group  may  be  lax  in  follow* 
ing  standard  procedures  or  may 
become  controlled  by  corrupt  indi- 
viduals. The  point  is:  There  should 
be  a  way  to  modify  the  actions 
your  meeting  will  take  next 
week.** 

The  regional  Conference 
should  be  prepared  to  give  peer 
review  to  the  actions  and  perfor- 
mances of  its  members.  It  is  a  logi- 
cal step  to  expect  the  Conference 
to  provide  mediation/arbitration  to 
conflicts  between  members.  Ap- 
plying such  measures  early  would 
reduce  festering  wounds  that  pro- 
tracted combat  produces, 


"For  more  than  three  years 

Ray  Howalski  has  cautioned  amateurs 

to  do  something  about  their 

coordination  machinery/* 


''During  this  meeting,  the  coor- 
dinators will  recognize  each  other 
as  valid  coordination  bodies  in  the 
Northeast,  I  applaud  the  eff on ,  be- 
cause it  will  provide  a  valuable 
means  by  which  the  FCC  could 
determine  the  legitimacy  of  any 
particular  coordinator,  should  the 
need  anse.  This  is  a  completely 
valid  approach .  one  contemplated 
in  PR  Docket  85-22,  paragraphs 
1 3  and  25.  But  it  does  not  depend 
upon  FCC  presence  for  its  validi- 
ty, and  I  wish  to  avoid  the  appear- 
ance that  it  does.  Amateur  re- 
peater groups  in  all  parts  of  the 
country  may  engage  in  similar  re- 
gional meetings  and  be  assured 
that  their  resulting  certifications  of 
legitimate  repeater  coordinators 
will  be  recognized  by  the  FCCT  re- 
gardless of  whether  anyone  from 
the  FCC  attended  the  meeting." 

So.  amateurs  have  had  avaiL 
able  to  them  an  approved  method 
of  dealing  with  coordination  prob- 
lems since  April  1986,  when  the 
FCC  issued  Report  &  Order  on  PR 
Docket  85-22.  What  have  we  done 
about  it?  Well*  Coordinator  Con- 
ferences now  cover  many  areas 
east  of  the  Mississippi,  and  a  sub- 
stantial piece  of  the  Midwest.  Am- 
ateurs, however,  need  to  do  much 
more. 


Note  that  there  is  nothing  here 
to  suggest  that  Conferences 
should  be  devices  for  protecting 
members  against  legitimate 
grievances  of  their  constituents. 
No  Coordinator  should  operate 
except  with  the  approval  of  a  ma- 
jority of  the  hams  in  its  territory. 
The  Conference  should  strive  to 
maintain  this  standard.  No  Coor- 
dinator should  ever  be  allowed  to 
feel  above  or  beyond  the  judg- 
ment and  sanctions  of  its  con- 
stituents and  peers. 

Back  To  California 

Would  this  approach  solve  the 
California  problem?  I  doubt  it.  Am- 
ateur radio  must  use  this  method 
before  the  problem  arises. 

This  particular  sort  of  conflict 
imposes  astern  duly  on  Coordina* 
tors  to  protect  the  repeater  opera- 
tors in  their  area.  Returning  to 
Ray's  communication  to  the  Cali- 
fornia groups 

"The  existence  of  two  recog- 
nized frequency  coordinators  with 
overlapping  responsibilities  in  the 
same  geographical  area  creates  a 
potential  for  conflicting  coordina- 
lions ...  "If  inconsistent  coordi- 
nations lead  to  mutual  interfer- 
ence between  amateur  stations  in 
repeater  operation,  then  the  li- 


censees of  both  stations  will  be 
held  equally  responsible  under 
Section  97.85(g)  of  the  FCC  rules 
for  resolving  that  interference.  If 
interference  in  such  a  circum- 
stance is  not  resolved,  the  result 
may  be  violation  notices  and/or 
monetary  forfeitures  for  violation 
of  Sections  97,  78,  97.85(g),  and/ 
or  97J25  of  the  FCC  rules,  In 
such  a  circumstance,  these  viola- 
tion notices  or  monetary  forfei- 
tures could  be  directed  against 
the  licensees  of  the  station  in  re- 
peater operation  as  well  as 
against  the  licensees  of  stations 
that  originate  transmissions  that 
are  repeated.  . 

The  Coordinators  feud,  and  the 
penalties  land  on  the  operatorst 
who  are  the  pawns  in  the  game! 

The  message  is  clear:  the  FCC 
does  not  intend  to  referee  our 
squabbles,  Hams  must  stop 
wringing  their  hands  and  crying 
that  "they"  ought  to  do  some- 
thing. "They"  is  us.  If  this  prece- 
dent of  having  two  operating  Co- 
ordinators in  one  territory  is 
allowed  to  stand,  we  will  see 
"rump'"  coordinators  springing 
up  wherever  there  is  a  trace  of 
dissatisfaction,  resulting  in  intol- 
erable confusion. 

Coordinating  is  indeed  not  a 
simple  task.  It  requires  large- 
scale  organization  for  record- 
keeping, planning,  and  public  re* 
lations  The  right  way  to  end 
ineffective  or  improper  coordina- 
tion practices  is  to  vote  out  and 
replace  individuals  deemed  at 
fault,  and  salvage  the  basic  orga- 
nization. 

The  Criteria  Proposal 

Back  in  1985.  Corwin  Moore 
WB8UPMt  and  Steve  Mendel- 
sohn WA2DHF,  wrote  a  set  of 
"Proposed  Criteria  for  Repeater 
Coordinating  Councils'1  aimed  at 
defining  coordination  bodies  that 
would  meet  the  necessary  tests  of 
representative,  effective,  and  fair 
operations.  Steve  published  the 
Criteria  in  the  Repeater  Coordina- 
tors* Newsletter  and  evoked  a 
bored  yawn  from  the  coordination 
community.  The  loudest  protests 
will  flow  from  those  same  mouths, 
however,  when  they  discover  a 
rump  coordinator  in  their  back 
yard! 

Let's  face  it— many  folks  will  in- 
terpret the  FCC's  latest  action  as 
a  license  to  go  into  business  for 
themselves.  The  FCC's  message 
is  "clean  up  your  own  mess,  we 
don't  intend  to.1'  If  hams  fail  to, 
they  and  Amateur  Radio  will  be 
the  losers. 

Continued  on  pr  99 
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So  what  do  we  do?  Why  not 

start  with  the  Conferences?  We 
can  go  with  what  we  presently 
have.  Prove  they  can  do  the  job 
and  they  will  expand  to  cover  the 
country,  Each  Coordinator  will 
have  to  give  up  a  smidgen  of  its 
autonomy,  but  they  should  keep 
bearing  the  alternatives  in  mind 
This  proposal  at  least  allows  terri- 
tories with  common  problems  of 
terrain  and  geography  to  develop 
their  own  methods  of  treatment. 

Then  look  at  the  Criteria  (I  can 
supply  a  copy  for  an  SASE).  The 
proposal  is  excellent,  but  I  pro- 
pose a  few  additions. 

— Accommodate  Coordinators 
operating  outside  Council  struc- 
tures* 

—Acknowledge  that  Coordinators 
are  responsible  not  only  to  their 
own  constituencies,  but  also  to 
those  territories  on  which  their  ac* 
tions  impact. 

— Each  Conference  can  alter  the 
Criteria  to  fit  its  own  circum- 
stances* to  arrive  at  a  statement  of 
operations  for  its  members.  Those 
who  can  show  they  conform  to 
the  adopted  Criteria,  are  con- 
firmed as  Coordinators  until  a 
challenge  arises. 


a 


.  .  the  FCC  does  not 
intend  to  referee 
our  squabbles.  u 


—Each  Coordinator  should  file 
with  its  Conference  a  definition  of 
its  geographic  coverage  area. 
Where  conflicts  between  Coordi- 
nation areas  are  found,  the  Con- 
ference should  see  Ihey  are  re- 
solved. 

— Each  Conference  should  adopt 
methods  by  which  dissidents  with- 
in a  Coordinator's  territory  can 
bring  their  grievances  to  the  Con- 
ference after  all  of  the  Coordina- 
tor-supplied recourses  are  ex- 
hausted. This  is  the  time  for  the 
Conference  to  supply  mediation/ 
arbitration  services  by  persons 
from  within  or  outside  the  Confer- 
ence region. 

Even  for  the  initial  arrange- 
ments of  the  Conference,  the  dis- 
tances involved  may  mandate  that 
actions  be  taken  by  correspon- 
dence, phone,  or  letter.  Con- 
ferences need  not  be  highly 


organized  bodies.  Most  of  the 
functions  will  be  procedures  in 
place  to  cope  with  eventualities, 
some  of  which  will  seldom  or  nev- 
er arise.  However,  I  he  Confer- 
ence should  be  prepared  to  act 
promptly  and  decisively  early  in 
the  development  of  any  dispute, 
before  irreparable  damage  is 
done, 

I  feel  that  if  amateur  radio  above 
in  time,  the  Southern  California 
situation  may  well  have  been  re- 
solved  before  now.  It  would  have 
been  forced  to  a  solution  by  the 
amateur  community  at  an  early 
time,  with  the  weight  of  peer  pres- 
sure to  make  the  solution  stick, 

We  were  warned  at  Dayton 
85  that  if  coordination  became 
a  problem  for  the  FCC,  we  would 
not  like  the  solutions  they  would 
adopt.  Certainly,  the  South- 
ern California  220  situation,  and 
the  FCC  response  to  it,  is  not 


one  I  like.  It  does  no  good,  how* 
ever,  to  rail  at  the  FCC.  The 
League's  well*meant  effort  to 
serve  repeater  users  with  the  Re- 
peater Directory  has  put  it  smack 
in  the  no-win  middle  of  this  disas- 
ter. If  we  are  not  to  see  more 
of  these  problems,  we  better  take 
steps  to  treat  such  cases  in  their 
infancies.  We  fail  to  do  so  at  our 
peril. 


Epilogue 

George  Waldie  W9JRL  is  in 
the  fortunate  position  of  be- 
ing away  from  either  coast, 
and  better  placed  to  view  the 
coordinate  chaos  with  an  un- 
prejudiced eye.  The  main  pro- 
blem is  whether  or  not  its  too 
late  to  implement  George's  sen- 
sible advice.  It  has  been  five 
months  since  Kowalski  handed 
down  his  decision,  and  the 
conflicts  have  grown  worse. 
In  some  cases  and  in  some 
places,  it  will  be  decided 
by  a  judge.  That's  all  tor  now 
from  those  of  us  who  write  the 
late  shift  from  Los  Angeles.  .  . 
deWASITFl 


a  Half-Square  QRV-DX  Monohanders 

m^    W<jA  DX  wiih  No  Tower  arid  No  Amp  lifter.     * 
Cut  noise,  cut  neat  lift,  build  DX  m^v  m]J  QRM 

\l«»  Meiers  15  Meter*    20  Meters  JO  Meier* 

\$29,95    $39,95       $49,95      $59.95 

tiftmdside  Paitcnv  Low  Pmfile,  Coax  Feed,  Heady  m  Lis: 

Highest  DX  Gain  per  Dollar 

TonritciaW  SM\retige  A  HbndJinft mj CJ»U  nrwnle 

1971  North  Oak  Lane  AitietttWSWesI 
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CABLE  TV 

Interference  filters.  Send  for  further 
info  or  *20  for  sample.  Specify  out- 
put channel  of  cable  converter, 

dB  Electronics,  P.O.  Box  8644 
Pembroke  Pines,  FL  33084 


NO  TUNERS! 

NO  RAD1ALS! 

NO  RESISTORS! 


^VxO^  NO  COMPROMISE! 

THREE  EXCELLENT  REVIEWS  JUST 

DON'T  HAPPEN  BY  CHANCE, 
CALL  US  FOR  A  f  Kit  CATALOG 
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■  ■  ■ 
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BILAL  COMPANY 

1  3  7  Manchester  t>r. 
»lari5&jntPCOdOSl6     PH:  7IQ-6B/  0650 
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PECIALIZED  COMMUNICATIONS 
FOR  TODAY'S  RADIO  AMATEUR! 


If  you  are  ACTIVE  in  FSTV 
SSTV,  FAX,  OSCAR,  PACKET, 

RTTY,  EME,  LASERS, 
or  COMPUTERS,  then  you  need 
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ByWBOQCD 

(Serving  Amateur  Radio  Since  1967!) 


Loaded  with  News,  Articles,  Projects,  and  Ads. 
SIGN  UP  TODAY  AND  GET  3  BACK  ISSUES  "FREE"! 

Join  our  growing  membership  at  the  regular  $20  per  year  rate  and  we  will  send  you  3  back 
issues  {of  your  choice >  absolutely  "free'*!  We  also  have  2  and  3  year  discounts  at  just  $38 
and  $56.  Foreign  surface  and  air  man  subscriptions  also  available,  please  write  for 
details.  Add  $2,00  for  a  special  19-year  "master  article  index'*  issue.  Allow  2-3  weeks  for 
your  first  issue.  Special  TRS-80C,  Commodore  64f  Apple.  IBM  Software  Catalog  Available! 
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Iowa  Residents  Add  W  State  Sales  Tax 

CIRCLE  69  OH  HEADER  SERVICE  CARD 


GOES  1691  MHz  RECEPTION 

S-BAND  CONVERTER  FOR  YOUR  137  MHz  RECEIVER 


169  MY  (N) 


169  MY  (N) 

GAIN:20dB 
BOOM:  6' 
$86.50 


PREAMP 

MMgl691 


CONVERTER 
MMk  1691-137.5 

RECEIVER 

137.5  MHz 

MMg  1691 
GAIN:  13dB 
N.F.:  1.2dB 
12VDC@40ma 
$250  00 


MMk  1691-137.5 
GAIN:  20dB  TYPICAL 
N.F.:4,8dB  MAXIMUM 
12VDC#80ma 
£330.00 


Send  66  c  (3  stamps}  for  detailed  specs  on  aff  VHF&  UHF  products,  Shipping  FOB  Concord,  MA 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOTICE 

SPECTRUM  INTERNATIONAL  INC.  (617)263-2145 

P.O.  Box  1084S,  Concord,  MA  01742,  USA    ;*—|      *» 
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CABLE  "  TV     SIGNAL  ELIMINATOR 


EUMINATE  A  CHANNEL 


thrc  you   find 
csjc  ia  poorly 


i tattle    far-    ^EPiLy   viewing., 
lad  oy  you-  cabin  company, 

or 


CLEAR  UP  A  CHANNEL 


Viet,  praaarttty   carrtalns   npvp-i   .intafFar  at  m T by 

ELIMINATING  rfwteVBT   »icrMlI     LS  earning    oHia* 


KFf£:If  picture  and  sound u?t  equally  aft *ctcd»tnlt 
IS  iEi#cf  irtrxe  azufCAV  be  resove*  fry  our  product  - 
If  Only  picture  ii  affect cd ,  this  usually  IS  MT 
Interfecence  and  "AhTiOT  Hi  r  ranurt  by  our  product* 


B£FOH£ 

AFTER 

|fAVORlTE| 

IcHANNEli 

ft  30  each 


°£-a«c 


AFTEfi 


HOFKS   Of*   CABLE     f¥    OP   9FCAOCAST    TV 
EXTUWAL   ADJUSTMENTS  ALLOW   PRECISE    TUNING    TO   ANY   FFEEfLETC  *   REQUIHED 

Tj-REE  MODELS  AVAILABLE: 

model  £5-TL#n«bt.ei  to  ehamala  £  tnru  6  [54- ioa  Mist] 

W0CEL    14?£-TixvabJa    CO   chanrtBlo    «{AJ    thru  £2(1  J    [  120*  174  Wtjj] 

HXB_  7l3~Tuwafaln  to  riTame^   7  thru    H   [«7<a^g*E  *4iij 


30  DAT 
WNEY-BACK 
GUARANTEE 
*   All    fettdrla    in  mtooc 
•  F*nttfi-w   snipping 

*  Quantity  di5£x*r>±a    to  50K 
TD  :Tt*JI ,  5*HD  C>CClt  OW  lO€t  ORDER  TQ : 


ft0,  MX&67 


ATALOG 


TEST  INSTRUMENTS  & 
HARD-TO-FIND  TOOLS 

Packed  with  over  5,000  quality  products  for  test- 
ing, repairing,  and  assembling  electronic  equip- 
ment A  full  selection  of  lest  instruments,  power 
protection  equipment,  precision  hand  tools,  tool 
kits,  soldering  supplies*  and  much  more.  Products 
are  shown  in  full  color  with  detailed  descriptions 
and  pricing.  All  products  come  with  a  100%  satis- 
faction guarantee  SAME-DAY  shipment  prog  ram. 

In  a  hurry  to  receive  your  catalog? 

Call  {aOO)-225-5370 

In  Massachusetts  call  (61 7) -682-2000 

Contact  East,  Inc.,  DepL  R419 

P.O.  Box  786,  No.  Andover,  Ma  01845 
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WEATHERFAX 


Receive  &  Transmit  AM/FM  Radio  Faxcimile 
View  Satellite  Image  on  Graphic  Display 
Zoom  and  Pan  Around  Image 
Print  to  Epson  (IBM)  Compatible  Printer 
Works  with  Hercules,  CGA,  EGA  Monitors 
Plug  In  Board  for  IBM  PC  or  Compatible 


$599.°° 


compuM^= 


26  W.  Boylston  St. 

W.  Boylston,  MA  01563 

(617)  635-2722 
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NEW  FROM  GLB 


GLB  NETLINK  220 
HIGH-SPEED  DATA  TRANSCEIVER 

GLB  Electronics  »B  pleased  1u  Announce  a  rasr  diijiun  m  cl-gnai  our  dai.i  rr»dn>  intended  lo  Juiinur  ine 
doveloprnunl  nf  itm  ir.lernaiiona]  amateur  par.kfii  npiwaffe 

Npilmk  ta0n>s  ere  speeificyrtly  mtcnded  for  use  in  cemqltf,  uniiltendcd  appli?  al^nns  fof  long  form  service 
Compatible  wlh  any  dtgilal '  'vy  turn  arourtd  (tranjrrm  to  receive  «n<J  receive  (a  IrMimff]  w 

than  a  tnAcocDnd  *fyne  hokfcng  feeing  transient*  wttwi  in*  ctiannet  A  ii»$t»l  samofeng  Af  C  Tracks 
rransmntcrd  9>gn*(3  in  Breouency  i*  mwnleWi  low  «ro* 1 *\tn  owr  long  penodi  of  tune  In  aditton.  llwy  utMue 
crystal  <nvn»  *«j  te'np^aa^  ccrry^mataj  eveuftv  '»  iMHe  opafifcan  ai 


fEATURES 

CnnseiveNve  oenpn 

D=iia-lran*aaM>ni  opertfiDi 

DigiUi  ?.ampnnQ  ■ 

5  Hehrnl  taionttnr  lrr»m  end 

Hlgh-ajKfid  tpUetefl  Supplies  BCD 

Overt- cwwtfled  ow:uiiirof£ 

PTT  DCD  APWRl'" 

PtH  dodv  mlvfaiui  Hrtchnt} 


SPfCtnC4TlOJV5: 

DetiMlft     D      i  ■>  j?B0  Baud 
Gala  Jnrm*1  #ny  romial  mel 

NftJ  ana  NflZI 
WodLdfl.i«oii  FSK 
Sgnal  Ifv.-l-:    >  rL  »  R5232C 
Frequency:  ?2u  lo  2Z5  Mh/ 
FUuandMdtn  .10  Km 
Turnaround  frm*  i  ms  I 

Pow  output  i1  ft*  mi 

See  us  at 

DAYTON 

Booth  3 1 8 


Ooimi  SBfualiyilY    '■•  in 

lew  i  error /K 
Squalen  response  Ihthj  I  ma 
SpgriDLiB  Qutpul     60  rltsn  man 
Power  12VDC 
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30?o  *60di?yw. 
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-  *  #*l 
5  1B&  fi  CM 


$699  95 
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GLB  ELECTRONICS,  INC. 


Factory-less, 

jumper-less, 

ROM-less  programming 


With  the  new  S-COM  5K  Repeater 
Controller,  you'll  be  able  to  configure  your 
repeater  remotely  —  using  DTMF 
commands.  Only  the  5K  offers  this 
capability  for  just  $189f  wired  and  tested. 


•  Easy  to  interface 

•  Polite  ID'er 

•  Nonvolatile  Memory 
•Needs  only  55  mA/12  V 

•  Adjustable  Audio 
•CMOS  Microprocessor 


•DTMF  Muting 
•Control  Receiver  Port 
•65  control  commands 
•Programmable  Command  Strings 
•  Optional  Audio  Delay 
•Optional  Rack  Cabinet 


S-COM  Industries 

PO.  Box  8921 

Fort  Collins,  CO  80525 

(303)  493-8316 


CIRCLE  95  ON  READER  SERVICE  CARD 


151  Comma  re  a  Pkwv.. 

Buffalo,  NY  t42?4 

n6-675'6740     9  Id  4 


CIRCLE  17  ON  READER  SERVICE  CARD 


IF   YOU   DON'T   BUY 

A   M  AXCOM®  .... 


WILL   SE 
I 


D   YOU   A    LIFE 


EE   POSTER   OF   OUR 
SHIPPING    CLERK    !!! 


OVER  4000  M AXCOM  STATIONS  WORLD  WIDE 
BOX  502,  FT.  LAUD..  FL  33302      aas-5S7-s  1 7a 


a 


MftXCDM    Is 

TH 


registered   tredeaerk   and   li   caned  by   NaHcoa  Electronic*,    Inc. 
BOTTOM   LINE:       "MAXCOM   WORKB" 


CIRCLE  101  ON  READER  SERVICE  CARD 
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Number  26  on  your  Feedback  card 


ARTER  N' BUY 


GSU  TO  ORDER,  Variety  of  styles, 
colors,  card  stock.  W4BPD  QSLs,  PO 
Drawer  DX.  Cordova  SC  29039, 

BNB260 


THE  DXERS  MAGAZINE  Up-to-date, 
informative,  tnteresiing.  Compiled  and 
edited  by  Gu$  Browning  W4BPD,  DX- 
CC  Honor  Roll  Certificate  2-4.  Send 
for  free  sample  and  subscription  in  for- 
mation today  PO  Drawer  DXr  Cordova 
SC  29039.  BNB261 


LEARN  CODE  on  your  IBM-PC  (or 
compatible)  or  Commodore  C64/128, 
CODE-PRO  takes  you  from  no  knowl- 
edge to  proficient  copy  SiO  plus  $2 
S&H.  Specify  computer  and  IBM  disk 
size.  TRIO  TECHNOLOGY,  Dept  861 , 
PO  Box  402.  Pafm  Bay  Ft  32906. 

BNB490 


POST  CARD  QSL  KIT  Converts  post 
cards,  photos  to  OSUf  Stamp  brings 
circular  K-K  Labels,  PO  Box  412,  Troy 
NY  12181-0412.  BNB498 

COMMODORE  REPAIRS  We  are  the 

largest  Authorized  Service  Center  in 
the  country  and  we  repair  your  Com- 
modore computer  within  days,  (Our 
prices  are  low.  eg.  C64-S39.95  com- 
plete) COMMODORE  CHIPS.  Au- 
thorized Distributor.  Factory  Fresh, 
065tO/6526*$9.95,  06581-$12,85, 
06567-$14.75,  48701*$7.25,  PLA/ 
823100-$  12.95,  901  ROMS  -  $1095, 
Amiga  chips,  and  many  others.  Ask 
about  quantity  discount.  (WE  SHIP 
WORLDWIDE),  ..  "THE  COMMO- 
DORE DIAGNOSTICIAN",  an  Invalu- 
able double  sided  laminated  guide  for 
fixing  your  C64/1541  drive,  It  diag- 
noses 72  variables  and  tells  you  whai 
chips  are  faulty.  $6.95  plus  $1  ship- 
ping. .  .  VISA/MC.  .  .  Kasara 
Microsystems,  Inc.,  38  Murray  Hill 
Drive.  Spring  Valley  NY  10977.  Call 
Tot!  Free  1-800-248-2983  (Nationwide) 
or  914-356-3131,  BNB529 


WRrTTEN  EXAMS  SUPEREASY* 

Memory  pins  from  psychologist/engi- 
neer cut  sk iJytJme  50%.  Novice,  Tech, 
Gen:  S5  each  Advanced.  Extra:  $10 
each.  Moneyback  guarantee,  Bahr; 
Dept-  73-3,  2549  Temple,  Palmbay 
Ft  32905  BNB531 


SB-220  OWNERS!— Enhance  perfor- 
mance— add  new  features.  1 1  step-by- 
step  mods  which  include:  tuned-input 
6-  and  l6Chmeter  operation,  heavy- 
duty  power  supply  mods,  full  OSK  op- 
era! ion,  solid-state  bias  control,  and 
many  more  Source  Of  parts  mcluded. 
One  time  50%  rebate  for  new  mods 
submitted  and  two  free  updates.  10 
pages  of  lech  tnfo  on  the  3-500Z  Order 
today— $10  per  copy  plus  $1  postage 
SASE  for  info.  BobKozlarek  WA2SQQ, 
69  Memorial  Place.  Etmwood  Park 
NJ  07407.  BNB581 

WANTED:  Lafayette  PrivaCom  3C, 


525.  625,  or  GE  581 3B.  RADIO,  2053 
Mohave  Dr.,  Dayton  OH  4543^ . 

8NB589 


MARCO:  Medical  Amateur  Radio 
Council,  operates  daily  and  Sunday 
nets.  Medically  oriented  amateurs 
(physicians,  dentists,  veterinarians. 
nurses,  therapists,  etc.)  invited  to  jom, 
For  information,  write  MARCO.  Box 
73s,  Acme.  PA  I56K3.  BNB612 


START  YOUR  DAY  ON  THE  'CLASS* 
ROOM  NET".  Join  WB2JKJ  and  the 
crew  at  the  core  of  the  Big  Apple  daily 
on  7.238  MHz  at  7  AM  eastern  time.  Or 
21  395  later  in  the  day.  Regular  check 
ins  now  earn  an  attendance  award. 
If  you  can't  make  it  to  class  send  us 
a  card.  We  will  tell  you  about  the  most 
exciting  use  of  ham  radio  in  education 
today,  plus  you  will  become  eligible 
for  our  world  famous  "QSL  of  the 
Week  Award".  Don't  delay,  get  out 
your  callbook  and  write  WB2JKJ  today 

BNB621 


SUPERFAST  MORSE  CODE  SU- 

PEREASY  Subliminal  cassette.  $10. 
LEARN  MORSE  CODE  IN  t  HOUR. 
Amazing  new  supereasy  technique. 
$10,  Both  $17.  Moneyback  guarantee. 
Free  catalog:  SASE.  Bahr,  Dept  73-3, 
2549  Temple,  Palmbay  FL  32905. 

BNB624 

HOMEBREW  PROJECTS  LIST.  SASE 
WB2EUF,  Box  708,  East,  Hampton 
NY  11937.  BNB626 


DEAD  BATTERY???  NiCds/lnserts/ 
Packs,  Pager  (1.3V150)  $3.75.  Re- 
placement battery  inserts:  ICOM  BP2 
$17.95,  BP3  $16.95,  BP5  $23.95,  BP7 
$30.95,  BP8  $30.95,  Kenwood:  PB24 
$19,95,  PB25/25H/26  $24.95,  Azden; 
300  $19,95.  Tempo:  Sl(270mAh} 
$21,95,  Stf2,4p5,l5/450mAh  $22.95. 
Ten -Tec:  2991  $24.95.  Exact  replace- 
ment packs:  Yaesu  FNB2  $23.95,  San- 
tec:  142  $21.95.  Motorola  Rapid 
charge:  HT220  Slim  (15V225)  $31.95. 
HT220  Omni  {15V45Q)  $37.95.  Many 
others,  GE.  RCA,  Johnson,  etc.  SASE 
for  quotes.  In  PA  add  6%.  Add  $2  S&H/ 
order.  CUNARD  ASSOCIATES,  Depl. 
7.  RJ3.6  Box  104,  Bedford  PA  15522 

BNB628 


R-390A  RECEIVER  PARTS:  Info 
SASE.  CPRC-26  military  Manpack 
Radio.  6  meter  FM,  with  antenna,  crys- 
tal, handset:  $22.50,  $42,50/pa*r. 
397,50rsix.  Military-spec  TS-352 
VottOhm/Multimeter,  leads,  manual: 
$12.50.  S4.507piece  shipping,  $9  maxi- 
mum, Baytrontcs.  Box  591.  Sandusky 
OH  44870.  BNB649 


AMATEUR  RADIO  STAMPS  for  col- 
lectors Israel  $5  Luxembourg  $1.50. 
Send  SASE  for  complete  fist  to  Phil 
Sagef  WB4FDT,  126  Whiting  Lane, 
West  Hartford  CT  061 19.         BNB651 


ROSS  £$$$  USED  May  SPECIALS: 

Kenwood  TS-43QS/W3,  FLTRS 
$749.90.  SP-430  $42.50,  TM-411A 
$299,90T  TS-700A  $309.90,  YaeSU 
YO-901  $379,90*  FC-901  $169.90, 
FR-101S/W,6M.2M,FM.CW  $349,90, 
FT-ONE  W/3.CW.FL.AM  $129590 
SWAN  102BX  $459.90  Phone  Of  send 
SASE  for  USED  ITEMS  LIST  Over 
6,777  NEW  ham  items  in  stock.  MEN- 
TION AD.  Prices  cash,  F.O  B.  Preston. 
W©  close  at  2:00  Saturdays  and  Mon- 
days ROSS  DISTRIBUTING  COMPA- 
NY, 78  South  State,  Preston  ID  83263 
208-852-0830  P.O.  Box  234.    8NB654 


'HAMLOG"  COMPUTER  PRO- 
GRAMS 17  modules  Full  features. 
Auto4ogs,  7-band  WASfDXXCC.  Ap- 
ple $19,95.  IBM.  Kaypro.  Tandy,  C+12S 
$24  95.  KA1AWH.  PB  2015.  Peabody 
MA  01960.  BNB666 

K1BV  OX  AWARDS  DIRECTORY 

Complete  rules  for  over  830  certifi- 
cates. 99  countries  200  pages.  $14.60 
Postpaid.  Ted  Meltnosky,  525  Foster 
SL,  South  Windsor  CT  06074*2936. 

BNB672 


"OSLs  ampersand  RUBBER 
STAMPS  -  TOP  QUALITY!  States. 
World  Maps,  USA,  Key,  Shuttle,  Gtobe 
QSLs.  Report  Form  Rubber  Stamps 
More!  Samples  $1  (Refundable  W*lh 
Order),  Ebbed  Graphics  D-7,  Box  70. 
Westerville  OH  43081*'  BNB675 

SOLDERING  STATION  and  TOOLS 

European  arid  American.  Free  cata- 
log. Robert  W  Mink  Import-Export, 
Sox  8437$,  Fair  Haven  NJ  07704, 
201-758-8388,  6NB682 


CHASSIS  AND  CABINET  KITS  SASE; 
K3IWK.  5120  Harmony  Grove  Road, 
Dover  PA  17315.  BNB698 


CALL  SIGN  BADGES:  Custom  license 
plate  holders.  Personal,  distinctive. 
Club  discounts  SASE.  WB3GND,  Box 
750,  Clinton  MD  20735.  301-248-7302. 

BNB699 

WANTED:  Military  radios  and  related 
equipment  circa  WWII  Collections  or 
single  items.  KAlGON.  61 7*396-9354 


or  write.  501  Mystic  Valley  Pfewy,.  Bed- 
ford MA  02155.  BNS700 

HAM  RADIO  SOFTWARE  for  IBMs 
and  compatibles.  "HAM-LOG"  logs 
your  QSO's.  sorts  and  searches  by 
call,  date,  etc.,  and  prints  your  QSL 
card  mailing  labels.  $10.  "HAM- 
CODE"  sends  you  random  code,  or 
type  in  letters  from  the  keyboard.  You 
select  the  speed  and  tone.  $10.  "HAM- 
AWARD"  tracks  your  progress  toward 
DXCC,  WAS,  WAC.  and  COUNTRY 
HUNTERS  awards.  $10  "HAM' 
CLOCK"  displays  a  full  color  world 
map  and  gives  you  the  time  in  major 
cities.  Shows  the  edge  of  ntghi  and  the 
lime  in  all  time  zones.  Cotor  monitor 
required.  $10.  QUEST  ELECTRON- 
ICS. 936  BANNOCK,  DENVER  CO 
80204. 303-623-7700.  BNB7Q4 


BUSINESS  OPPORTUNITY:  Prof- 
itable communications  business.  CB/ 
HAM  sales  and  services.  23  years 
high  return,  targe  and  faithful  follow- 
ing, Long  Island  NY.  Owner  retiring 
51&423-3614.  BNB705 

QUALITY  QSL  CARDS  and  rubber 
stamps.  Send  39c  postage  or  SASE  for 
samples.  New  stock  designs  or  custom 
cards  from  your  black  ink  artwork.  San- 
doltar  Press.  P.O.  Box  30726,  Santa 
Barbara  CA  931 30.  BNB706 


WANTED:  Regency  HX2200  Scanner, 
new  or  used.  Call  collect  after  5  PM 
302-654-6607.  BNB726 


ROSS  $$$S  NEW  OPENED  BOX  SPE- 
CIALS: Kenwood  TR-84Q0  $389.90, 
TS-180S  $679.90,  RC-1 0  $1 69  90,  TS- 
140  $764.90  TM-2530A  $379.90,  TR- 
851 A  $604.90,  AEA  PK-64  $109.90, 
ICOM  IC-38A  $349,90,  IC-471A 
$70990,  IC-471H  $909.90.  IC-781A 
$5900,  04AT  $349.90, 1C-27A  $339.90. 
Yaesu  FT-2700RH  $459.90,  Hustler  6- 
BTV  $119  90.  All  L.T.O,  Send  $2  for 
Pricelist  listing  over  8772  ham-related 
items  in  stock  for  immediate  shipment 
(free  upon  request  with  your  order) 
Mention  ad.  Prices  cash.  F.O.B.  Pre- 
ston. We  close  at  2:00  Saturdays  and 
Mondays.  Ross  Distributing  Co.,  P.O. 
Box  234,  78  South  State.  Preston 
I D  83263.  208-852-0830  BNS709 


r 


Barter  'N*  Buy  advertising  must  pertain  to  ham  radio  products  or  services, 

Individual  (noncommercial  J * . .  * 25c  per  word 

Commercial . „. 60c  per  word 

Prepayment  required.  Count  only  the  words  in  the  text.  Your  address  i$ 
free.  73cannol  verify  advertising  claims  and  cannot  be  held  responsible 
tor  claims  made  by  (he  advertiser.  Liability  wilt  be  limited  to  making  any 
necessary  corrections  in  the  next  available  issue.  Please  print  ctearty  or 
type  (double-spaced). 


"I 


No  discounts  or  commissions  are  available.  Copy  must  be  received  in 
Peterborough  by  the  fifth  of  the  second  montfi  preceding  the  cover  date. 
Make  Checks  payable  to  73  Magazine  and  send  to:  Suzanne  Des  Rochers 
Barter  N*  Buy,  73  Magazine,  WGE  Center.  Peterborough  NH  03458. 
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WANTED:  Sony  330K  (with  tape 
recorder),  320K  (without  lap©  recorder) 
and  Sony  CRF1  receivers.  Please  call 
Maihew  Wolf  at  713^71-9000, 

BNB710 

NEW  ANTENNA  DESIGN  design  de- 
livers 30dB  gain  over  a  dipole  on  80-1 0 
Meters.  Complete  plans  $5  Postpaid 
Brochure:  $1.  KR2R  R.  Christie,  P.O. 
Sox  69.  Queens  Village  STfJ  ,  Jamaica 
NY  11 426  BNB713 

WANT  DRAKE  VFO  RV-75.  Meyer 
Minchen.  AG5G,  1753  North  BJvd ., 
Houston  TX  77093,  713  622-6161 
(24hrs)  BNB715 

MAJOR  BRAND  HAM  EQUIPMENT 
Butternut.  Hustler,  Larsen,  MFJ,  Mo- 
bite-Mark  and  much  more  For  infoc- 
mation  call  Key  Communications 
ETC-  Inc.  Berwyn  IL 31 2-795- 131 4, 

BNB717 

198B  NORTH  AMERICAN  6  METER 
REPEATER  DIRECTORY  and  50  MHz 
S SB/ Beacon  Directory  now  available 
415,00  tor  both  *  Postal  Money  Orders 
preferred.  Harry  School  KA3B,  1606 
South  Newkirk  Street,  Philadelphia 
PA  19145  BNB721 

■ 

WANTED:Orake  R74  Receiver.  Tony 
Ficarra.  144  Gladstone  Am«  Wo5k»n- 
gong,  NSW  AUSTRALIA  2500 

BMB722 

MORSE  CODE  GENERATOR  for  PC/ 
AT  or  compatible  clones,  ah  speeds 
from  1  to  35  wpm,  7  tones  Data  for  720 


minutes  of  copy  at  10  wpm  and  fife 
utilities  supplied  ai  no  additional 
charge.  S12»  S2  sampersandti,  Tax 
7%.  Dallas  area  8%;  RAMTRONIC5, 
1B09  Chamberlain  Dr.,  Carrollton  TX 
75007.  BNB724 

PACKET  RADIO  AMATEUR. 
Announcing  a  new  heavy  duty  C-64 
Commodore  replacement  power 
supply  especially  for  the  PACKET 
RADIO  AMATEUR.  The  new  higher 
amperage  output  will  NOW  allow 
for  24-hour  continuous  "Packet"1 
operation  without  voltage  change  or 
failure  which  the  existing  unit  can 
succumb  to.  This  heavy  duty  power 
supply  also  has  a  heavier  heat  sink 
and  is  an  exact  physical  replacement 
(or  the  original  unit  Over  52%  of 
the  Commodore  64  failures  can  be  di- 
rectly related  to  the  original  power  sup- 
ply. S27.95  plus  S3  UPS  shipping. 
Kasara  Microsystems.  Inc.,  38  Murray 
Hill  Drive,  Spring  Valley  NY  10977. 
1-600-24&-2983  (Nationwide)  or  {914) 
356-3131.  BNB725 

WANTED:  Gadget  category  WWII  sur- 
plus, such  as  gyros,  sights,  mechani- 
cal computers  Also  old  catalogs  of  sur- 
plus dealers  1945  thru  1965,  and 
manuals  for  aoove  type  Of  equipment. 
For  historical  preservation  and  re- 
search, not  tor  resale  or  profit.  Price, 
condition,  first  letter  to:  Dave  Leising, 
211  North  Grove  Street,  Lowell  Ml 
49331.  BNB727. 


DIGITAL  AUTOMATIC  DISPLAYS  All 

radios  GRAND  SYSTEMS,  POB  3377, 


Dep' t  AT  Blaine.  Washington  98230 

BNB728 

WANTED:  Input  amplifier  plug*ins  for 
Tektronix  561  or  564  oscilloscopes, 
Mike  Saunders.  209^477*6428 

BNB729 

YEASU  FT107M  180W  XCVR  original 
carton,  never  used.  Best  offer.  T. 
Schrader.  7805  Lakeland  Valley  Dr.r 
Springfield  VA  22153.  703455-3806 

BNB730 

WANTED:  Apple  II  and  molher  board, 
complete,  in  good  condition.  G.C. 
Chandler,  104  Shallowford  Way,  Sene- 
ca SC  29678.  BNB731 

PROFESSIONAL  QUALITY  DTMF 
DECODER  AND  SELECT  CALL  SYS- 
TEM by  Vince  Yakamavch  AA4MY, 
see  Feb  QST  Magazine  for  details, 
Blank  board  #1 52-PCB  only  $1 7.95.  Kit 
of  Parts  including  board,  0152-KlT  only 
$69.95.  Assembled  and  tested  board 
ff152*ASY  only  $99,95,  Add  $2:50  per 
order  Srt-L  A&A  Engineering.  2521  W. 
LaPalma,  Unit  K,  Anaheim  CA  92&01. 
714-952-2114,  BNB732 

MACKET:  packet  program  for  the  Mac- 
intosh, $39.95.  Write  for  details.  S. 
Fine  Software,  P.O.  Box  6037,  State 
College  PA  16801 .  BNB733 

LABORATORY  Equipment,  Electronic 
Test  Equipment,  Components,  Unusu- 
al items.  Industrial  and  Government 
Surplus  and  priced  Cheap!  Send 
50  cents  for  catalog  to:  Lehman  Scien- 


tific Equipment,  R,D.  1,  Box  580, 
Wnghisville  PA  1 7368.  BNB734 

WILSON  MARK  IV  2  METER  HAND- 
HELD. Lots  of  extras.  KA3W,  12518 
Montellano  Terrace,  San  Diego  CA 
92 1 30 .  6 1 9-48 1  -9028 .  BNB735 

INTEGRATED  CIRCUITS  DATA 
BOOKS  for  sale.  Business  size  SASE, 
seven  page  list.  C.  Frazier,  Box  972T 
Windermere  FL  32786.  BNB736 

HAVE  THAT  OLD  HEATH  radio  gear 
reconditioned,  aligned,  calibrated, 
SASE  for  quote.  RTO  Electronics, 
4166  Maple  St,,  Berrien  Springs 
Ml  49103.  BNB737 

TEACHERS  AND  STUDENTS  inter- 
ested in  talking  to  other  teachers  and 
students  via  ham  radio,  please  contact 
Karen  KB6DDQ  at  PO  Box  925+  Frazier 
Park  CA  93225  BNB738 

WANTED:  DM-34.  DM-35.  DM-36, 
and/or  a  DM-37  Dynamotor  P/O  Radio 
Set  SCR-508.  528.  and  a  PE-157  Pow- 
er Supply  for  SCR-511/BC-745,  will 
pay  top  market  price.  CONTACT  Wm. 
A.  Stokesbury,  305  W.  142nd  St.. 
Ocean  City  MD  21 842.  BNB739 

YOUR  CALLS1GN  ON  A  10-OZ.  CE- 
RAMIC MUG  with  the  AtfRL  logo.  1/ 
$5,95,  2/S10.95  (different  calls  al- 
lowed). Send  check  to:  CSCUPS, 
Depi.  C,  POB  17062,  Raleigh  NC 
27619.  NC  residents  add  5%  tax.  5 
weeks  delivery.  Send  for  club  specials. 

BNB740 


Style  W 


Style  X 


Style  Y 


Reverse 


QSLs 

Now  you  can  get  the  highest  quality  QSL  cards  without 
spending  a  fortune!  We  put  these  cards  on  our  press  as  filler 
between  jobs;  it  gives  the  pressmen  something  to  do  and  lets 
us  print  QSLs  for  you  at  an  absurdly  low  price. 

Not  that  we  skimp:  All  three  styles  are  produced  in  two 
colors  [blue  globe  or  satellite  with  black  type).  At  these 
prices,  you  can  start  the  new  year  out  right  by  QSLing  all 
those  disappointed  hams  who've  been  waiting  for  your  card. 
Tell  'em  the  card  was  printed  by  Wayne! 


r  J 

i 

|     Style: 
■     Quantity: 

I 

I 


QSL  Cards 

□  w  rx   i   y 

□  100    @      $8.97    . 
D250    @    $19  97 

□  500    @     $39.97    _  _ 

Postage  and  Handling    $  1 ,00 


~i 


■     Please  print! 
Name 


Call 


Address 


-   I 


I 


1 


City 


State 


Zip 


1  AM 
Card  * 


MC 


n  visa 


Check/MO 


Exp.  Date 


j  Mail  ytiur  order  la  72  Miprci  nc .  WGE  Centei .  Pd  firborm^h  N  H  imSH  Ai  in:  Uncle  Way  tic. 

Permission  grunted  to  photocopy 
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The  World 

Is  Yours  |£e    £\£\ 
ForOnly  3>3.UU 


Yes,  places  you've  never  even 
heard  of!  Nearly  400  DX  countries 

gleaned  from  the  Awards  Lists  of 
dozens  of  IARU  members— more 
countries  than  any  other  map  avail- 
able anywhere!  ARRL's  DXCC  map 
doesn't  even  come  close! 

73  Magazine  offers  readers  our  gi- 
ant DX  Map  of  the  World  for  the 
absurdly  low  price  of  only  $5,00, 

Order  now.... 


Code  Tapes 


We've  had  so  many  phone  calls  from 
people  wanting  our  famous  73  code 
tapes  thai  we  *ve  decided  to  bring  them 
back! 


Genesis 


5  wpm-This  is  the  beginning  tape,  tak- 
ing you  through  the  26  letters.  10  num- 
bers and  necessary  punctuation,  com- 
plete with  practice  every  step  of  the 

way.  The  ease  of  learning  gives  confi- 
dence even  to  the  faint  of  heart. 


ThcSlk-kler" 


6+  wpm-This  is  the  practice  tape  for 

those  who  survived  the  5  wpm  tape,  and 
it's  also  the  tape  for  the  Novice  and 
Technician  licenses.  It  is  comprised  of 
one  solid  hour  of  code,  Characters  are 
sent  at  13  wpm  and  spaced  at  5  wpm. 
Code  groups  are  entirely  random  char- 
acters sent  in  groups  of  five— definitely 
not  memorizable! 


Back  Breaker 


13+  wpm-Code  groups  again,  at  a 
brisk  13+  wpm  so  you'll  be  realty  at 
ease  when  you  sit  down  ii)  front  of  a 
steely-eyed  volunteer  examiner  who 
starts  sending  you  plain  language  at  only 
13  per.  You'll  need  this  extra  margin  to 
overcome  the  sheer  panic  universal  in 
most  test  situations.  You've  come  this 
far,  so  don't  get  code  shy  now! 


Courageous 


20+  wpm-Congratulations!  Okay,  the 
challenge  of  code  is  what's  gotten  you 
this  far,  so  donJt  quit  now.  Go  for  the 
Extra  class  license.  We  send  the  code 
faster  than  20  pen  It's  like  wearing  lead 
weights  on  your  feet  when  you  run; 
you'll  wonder  why  the  examiner  is 
sending  so  slowly! 


Classics  from  the   73  Library 


•The  MagiC  Of  Ham  Radio  .  JeroEd  Swank  WSHXR,  begins  with  a  brier  history  of  amateur  radio 
and  Jerry  *&  involvement  in  ii.  Part  2  details  mam  often  radio**  hemic  moments,  Hamdom's  dose  ties  with 
the  continent  of  Antarctica  are  the  subject  of  Part  3.  Jn  Part  4  the  strange  antl  humorous  sides  of  ham  life  get 
their  due.  And  what  of  the  future?  Part  5  peers  Into  the  crystal  ball,  Only  $4.95. 

•The  Contest  Cookbook,  by  Bill  Zachary  NfcOP,  One  of  ham  radio's  winningesl  contesters  lets  you 
in  on  the  tips  and  techniques  of  the  Big  Guns.  You'll  learn  which  duping  method  lo  use,  find  out  what 
equipment  you'll  need,  and  discover  the  secret  of  building  a  pileup.  Includes  separate  chapters  on  DX  and 
domestic  contests.  S5.95  while  Ibey  last! 

•99  Test  Equipment  Projects:  Toucan  fouikl  virtually  all  the  te*t  equipment  you  II  ever  need  with 
this  book.  It's  chock-full  of  projects  for  meters,  calibrators,  counters*  signal  generators,  power  supplies,  and 
more ! 

•The  Propagation  Wizard's  Handbook  John  Nelson,  formerly  Senior  Propagation  Analyst  for 

RCA.  stares  his  nova]  anil  reliable  pii  ['Million  prediction  techniques.  Easy  reading  and  informative. 

•The  Practical  HandbrofcQf^maiwf  B*dkl  EU  A  Bepeaters  b>  bhi  Pasiemak 

WA6ITT  With  Mike  Moms  V^p^JlfchnO  JtJyi^  ?JlitpJCl%llw  to  use*  design,  and  build  a 
ham  radio  repeater.  A  bargain  at  $9.95. 

•Master  Handbook  of  Ham  Radio  Circuits,  by  the  Editors  of  73  Mawzmc.  a  rich  collection  of 

more  than  l(K>  practical,  unique,  tested  circuits  created  by  hums  for  hams,  A  mete  $8.95? 

•Software  for  AmateurJBSrilflJ^y  Jo^K^^r^Zy-^r^aJjeasure  trove  of  practical,  useful 
computer  programs  and  a  nn  I  icatmhpsyi  at  ffp  y*  v  c^fralyi^yttS  f^teur  radio  L-nthustaM.  A  wealth 
of  information  for  $15.95 

•VHF  Antenna  Handbook,  edited  by  Ale*  tovtdV  WMRVH.  a  73  Publication  If  you've  been 
bitten  by  the  ham  bug,  you'll  want  to  uhip  together  these  antennas  for  most  of  the  VHF  bands  Fun  Stuff  for 
only  S5.95! 
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Books 

The  Magic  of  Ham  Radio 

The  Contest  Cookbook 

99  Test  Equipment  Projects 

The  Propagation  Wizards  Handbook 

The  Practical  Handbook  of  Amateur  Radio  FM  Repeaters 
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COMMUNICATIONS 


INTRODUCING  W2QRZ 
VHF/UHF  MODULES  NOW  AVAILABLE 
A 4  STAGE  SEQUENCER 
INTRODUCTORY  PRICE  S34  PREPAID 
DEALER  INQUIRIES  INVITED 
ICOM.AEA,  LARSEN  VANGORDEN, 
VISflOPLEX.  NYE- VI KING.  FALCON  CQMM 
LEADING  EDGE.  ARAL  PySUCATlONS. 
KAGLO.  HAMTRONJCS.  PROWHFTER, 
ELEPHANT  DISKS,  DEBCO.  TRlONYX 


915  North  Main  Street 
Jamestown.   New  York  14701 


PH.7fl6f664  6345 
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ATV  CONVERTERS  •  HF  LINEAR  AMPLIFIERS 


DISCOVER  THE  WORLD  OF 
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I  Communication 
(Concepts  Inc. 

121  Brown  Street  •  D*yLMt4ONa  45403  •  (Si  J]  J?0    9fc  n 


CCI 


>"i<a«1f<r  cturge 


BATTERIES 

Nickel-Cadmium, Alkaitne.  Lithium,  Etc. 
INDUSTRIAL  QUALITY 


YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.YOST  &  CO. 

EVERETT  H.  YOST  KB9X1 

7344  TET1VA  RD 

SAUK  CITV  Wl  53583 

ASK  FOR  FREE  CATALOG 

(608)  643-3194 


CIRCLE  99  ON  READER  SERVICE  CARD 


IF  YOU  BUY,  SELL  OR  COLLECT 
OLD  RADIOS,  YOU  NEED... 

ANTIQUE  RADIO  CLASSIFIED 

Antique  Radios  Largest-Circulation 
Monthly  Magazine 

Articles  -  Classifieds  -  Ads  for  Parts  &  Services 
Also:  Early  TV.  Ham  Equip.,  Books, 
Telegraph,  40's  &  5Q"s  Radios  1  more- 
Free  20-wofd  ad  each  month.  Don*i  miss  out! 

Sample  -  Free,  6-Month  Trial  -  $10. 
1-Year:  $13  ($24  by  1  st  Class).  Foreign  *  Write. 

A.R.C.,  P.O.  Box  2-E3,  Carlisle,  MA  01 741 
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MAO  Electronics  Company 

P0  BOX  6871,  ALEXANDRIA  VA  22308 
CHUCK     703-360-5145     MARY 
MICROPROCESSOR,  DIGITAL,  k  LINEAR  IC'S 
FAST  AND  COURTEOUS  SERVICE 

MAIL  ORDER  SPECIALS 

FRANKLIN  ACE  1000/1200  KEYBOARDS  |15 

ACECALC  OR  DATAPERFECT  SOFTWARE  |10 

80  COLUMN  CARDS    $40 

7.37  MHz  TURBO  KIT  FOR  IBM  PC'S    $50 

HARDWARE  RESET  KIT  FOR  IBM  PC/XT  $10 

27250-20  $5    68764  $6    80207  $100 

SSI -201  k  SSI -202  DTMF  CHIPS    $7 

HO  MINIMUM  ORDER,  LIMITED  QUANTITY 


COMMODORE  OWNERS!! 

12  Volt  C64,  Vic20  mobile/portable  power 
supplies  Take  your  computer  on  Field 
Day,  Vacation,  Anywhere! 

12  Vpwi  supply         $42.95 
1541  12  Volt  mod         49  95 

Add  S6  posiage/ftar-idimg 

PACKET  RADIO !! 

C64  packet  modem  kits! 

Includes  Digicom-64,  Public  Domain  TNG 

emulator  disk  and  all  parts  to  buitd  packet 

modem. 

VHFkft:  $29.95 

Assembled  79  95 

VHF/HF  kit:  39.9$ 

Assembled:  8995 

DEVCOM 

336  Joya  Loop 
Los  Alamos,  NM  67544 

(505)  672-9742 
W85AOX  Jim  Devenpod 
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SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 
USA 


MODEL 

SG-100F 

M29.85 

delivered 


•  Covers  100  MHz  to  199-999  MHz  in  1  kH2  steps  with 
thumbwheel  dial  •  Accuracy  W-  1  perl  per  10  mil- 
lion at  all  frequencies  •  Internal  FM  adjustable  from 
0  to  100  kHz  at  a  1  kHz  rate  •  External  FM  iriput  ac- 
cepts tones  or  voice  •  Spurs  and  noise  at  least  €0  d6 
below  carrier  •  Output  adjustable  from  5-500  mV  at 
50  Ohms  •  Operates  on  12  Vdc  #  *h  Amp  ■  Available 
for  immediate  del  every  •  S429.95  delivered  •  Add-on 
accessories  available  to  extend  Ireq  range,  add  infi- 
nite resolution,  AM,  and  a  precision  120  dB  attenua- 
tor *  Call  or  write  tor  details  ■  Phone  In  your  order  as 
fast  COD  shipment. 

VANGUARD  LABS 

196^23  Jamaica  Ave.,  HoHEa,  NY  11423 
Phone:  (718)460-2720  Moo-Thurs 
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Miiitituind  QRV  Dipole/V/Sloper 


Ready  to  Use 

Fastest  Install 
Coax  Feed 
2500  V  tnsul 


Fuil  Legal  Power 
Though  No  Lossy  Traps 

Flexible  Law  Noise 

Kink-Proof      Never  Co rnxlts 


SV-10         5t  ft  long      I  760-J0^  mifi  toiif 


Pnecs  inc  hide  47  pipe  Tech  HibubI 
19?mOqkUx 
Provo,  UT  84604 


Tn  nit  i  rtt  1 1  rim  I  Itwit^ 

AntennasWest 

(SOU    374-1Q8J  , 
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EW    * 


I  learned  all  of  my  code  and  theory  while 
driving  to  and  from  work,  it  was  easy/' 

tf  you  don't  nave  time  to  read  books  &  lake  notes  at 
home  lor  the  theory  exams  or  spend  hours  copying  code 
practice  yoo  can  learn  them  by  simply  listening  at  your 
lefsure.  You  will  learn  not  only  ine  exact  questions  and 
answers  on  your  test  but  the  detailed  theory  behma  each 
one.  You  will  ihorougriiy  understand  wnai  you  are  being 
asked  and  why  the  answer  is  correct 
New  Novice  New  Technician /General.  Advanced.  Enlra 
Theory  courses  on  audio  cassette*,  $19  95  oa. 

Learn  code  non  stop  all  the  way  from  scratch  through 
Novice  to  Extra  class  speed  (0  to  23  wards  per  minute) 
with  one  course  Code  is  learned  at  a  high  rate  wilh  wide 
spacing  between  characters  A  completely  slructured 
course  whicft  will  lake  you  in  easy  steps  to  your  license 
class  speed  Simpry  listen  at  your  lersu-e 

Code  course  on  audio  catMttfeS.  SIS,  15 
VEC  lypt  cede  General  or  Etirj  Eon  tape  C9G  57.95  ea 

Snipping  3  00  per  theory  or  code  course,  £*zm  tapes 
Si  00  Check.  110.  Visa  or  MC  Courses  shipped  same 
day  received. 

AMATEUR  RADIO  SCHOOL  KB6MT 

Jerry  Ziliak  KB6MT  (7  years  insirutTing  sludents) 

2350  Rosalia  Drive,  Dept.  B,  Fullerton.  CA  92635 

(714)  990-8442 
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Number  27  on  your  Feedback  card 


TTYLOOP 


Marc  L  Leavey,  M,D.  WA3AJR 
6  Jenny  Lane 
Baltimore  MD  21208 

More  Letters! 

Here's  a  fetter  from  the  bottom 
of  the  pile  from  Howard  H.  Halper- 
in  N7ETP  of  Phoenix,  Arizona. 
Howard  says  that  he  has  a  TRS-80 
Color  Computer  2  connected  to  a 
Kantronics  TU  and  a  Heathkit 
Crossfire  scope.  He  said  thai  he 
can  usually  get  pretty  good  copy 
on  his  RCA  monitor,  but  wants  to 
know  how  to  transmit. 

At  the  risk  of  sounding  smart- 
alecky,  Howard,  a  transmitter  wilf 
do  the  trick!  The  Kantronics,  as- 
suming  it  has  an  audio  (AFSK) 
output,  connects  to  the  micro- 
phone input  of  most  any  transmit- 
ter that  covers  the  frequency  de- 
sired. Just  hook  it  up  and  go  for  it- 
This  is  an  old  letter,  so  hopefully 
Howard  is  on  the  air  right  now.  but 
sometimes  the  apparently  obvi- 
ous etudes  the  best. 

There  is  another  fetter  from  fel- 
low Maryiander  Bill  Thompson. 
His  Question  is  universal:  heTs 
looking  for  a  CP/M  based  RTTY 
program. 

Sorry  to  say,  this  columnist 
knows  of  none.  The  emergence 
of  smart  terminal  units,  such  as 
the  AEA  PK-232  and  Kantronics 
KAM,  may  well  spell  the  end  of 
many  of  the  purely  software 
approach  to  get  computers  onto 
RTTY.  After  all,  there  are  a  ple- 
thora of  ASCII-based  terminal 
programs  for  most  computers. 
Many  public  domain  programs  are 
excellent  Two  that  come  to  mind 
immediately  are  QModem  SST 
for  the  PCompatible  crowd  and 
MickeyTerm  for  the  TRS-80  Color 
Computer.  Either  of  these,  or 
similar,  and  one  of  the  smart 
terminal  units,  sets  a  user  up  on 
easy,  intelligent  RTTY. 

If  there  is  a  public-domain 
CP/M-based  RTTY  program  float- 
ing around  in  the  readership, 
please  send  it  in  for  the  benefit 
of  all. 

Not  only  the  CP/M  crowd  looks 
for  public-domam  RTTY  stuff.  A 
note  form  Gene  Elfstrom  WB2NIE 
says  that  he's  interested  in  a  pub- 
lic domain  program  for  the  Com- 
modore 64. 

Gene,  look  at  the  CompuServe 
SIG  devoted  to  the  Commodore — 
there's  at  least  one  such  program 
in  the  database.  Those  who  have 
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other  sources,  please  let  RTTY 
Loop  know! 

I  have  a  forwarded  question  for 
a  RTTY  program  for  the  Com- 
modore 128t  from  Lucien 
TR8RLA  in  Libreville,  Gabon 
(Africa).  Again,  I  have  nothing  in 
this  regard.  Here's  one  fellow  I 
know  would  appreciate  any  help. 
Ill  hold  onto  his  address,  and  for- 
ward anything  RTTYers  send  me. 
Jerry  Felts  NR5A/0  issued  a  simi- 
lar request  for  RTTY  software  for 
the  Atari  130-XE, 

Well,  folks,  are  true  RTTY  soft- 
ware programs  passG?  Do  only 
dedicated  microcomputer  con- 
trolled terminal  units  lay  in  the 
future? 

A  few  topics  covered  in  past 
columns  seem  always  to  be  on 
someone's  "wish  list."  There  is  a 
letter,  for  example,  from  Steve 
Smilh  WA6SOC  San  Francisco, 
CA,  who  is  looking  for  low-cost 
demodulators  to  hang  between  a 
receiver  and  C-64  computer. 
These,  and  many  more  topics 
have  been  covered  in  the  over 
eleven  years  of  this  column,  I  have 
prepared  an  index  to  all  of  these  to 
be  had  only  for  a  SASE  with 
postage  for  two  ounces  on  it.  Who 
knows  what  treasures  are  hidden 
in  the  collection. 


one  find  RTTY?"  and  "What  does 
one  do  when  it's  found?"  On  the 
HP  bands,  the  two  great  concen- 
trations of  RTTY  stations  have  tra- 
ditionally been  on  80  meters,  at 
around  3620  kHz,  and  on  twenty 
meters,  at  around  14.080  MHz+ 

This  is  not  to  say  that  RTTY 
doesn't  exist  on  ten.  but  try  the  hot 
spots  first.  For  example,  as  I  write 
this  column  on  a  Sunday  evening 
in  January,  there  are  at  least  ten 
or  so  RTTY  signals  between  3600 
and  3650  kHz,  and  about  the 
same  number  clustered  around 
the  14.080  MHz  marker  on  twenty. 
Now,  not  all  of  these  stations 
transmit  old-fashioned  60  wpm 
Murray  (Baudot).  I  hear  a  few 
ASCII  stations,  and  one  or  two 
that  may  well  be  AM  TOR  The 
point  is.  here  is  a  place  to  at  least 
find  something  to  tune  in,  to  listen 
to,  and  to  get  used  to  the  various 
"sounds"  of  RTTY. 

Just  for  quick  clarification,  al- 
though the  old  five-level  code 
used  in  Teletype  machines  of  the 
Model  1 5,  Model  1 9.  and  Mode*  28 
vintage  ts  commonly  called  Bau- 
dot code,  it  is  really  Murray  code. 
The  explanation  is  too  much  for 
now,  but  suffice  it  to  say  that  com- 
mon usage  has  prevailed  over 
correctness. 

VHF  RTTY  is  more  spread^out. 
Listen  around  on  some  of  the  local 
repeaters  and  simplex  frequen- 
cies to  try  to  get  an  idea  of  where 
the  RTTY  is  in  your  neighborhood, 
Often  a  local  club  is  known  for  its 


" .  .  .  there  are  a  plethora  of 
ASCII-based  terminal  programs  for 

most  computers. " 


Back  to  Basics 

Many  recent  questions  sent  into 
the  column,  and  interest  in  re- 
prints of  some  of  the  early  editions 
of  this  column  show  that  there  are 
a  great  many  newcomers  to 
RTTY.  Likely  due  to  the  influx  of 
computerized  RTTY  equipment, 
many  of  these  amateurs  have  no 
idea  of  some  of  the  basic  ele- 
ments of  RTTY,  Therefore,  the 
columns  over  the  next  few  months 
will  include  a  little  bit  of  review, 
refresher,  or  new  material,  (de- 
pending on  reader  orientation). 
Readers  should  send  in  any  topics 
they  want  covered  in  this  mini- 
series. 

This  month's  column  address- 
es the  questions;  "Where  does 


digital  work,  such  as  the  BRATS 
club  here  in  the  Baltimore  area, 
and  they  support  RTTY  activity  on 
their  repeater  or  on  a  specified 
simplex  frequency. 

Here's  a  crucial  difference. 
Standard  convention  has  it  that  on 
HFt  the  two  frequencies  used  to 
represent  mark  and  space,  which 
form  the  FSK  (Frequency  Shifted 
Keying)  signal  are  ordered  such 
that  the  space  is  the  lower  fre- 
quency, and  the  mark  the  higher. 
The  mnemonic  used  to  remember 
this  is  LS/MFT.  Low  Space  Means 
Fine  Teletype.  When  you  decode 
this  signal,  you  should  tune  it  as 
though  it  were  a  tower  sideband 
signal,  so  the  lower  frequency 
space  tone  is  farther  away  from 
center  frequency,  and  thus  gener- 


ates a  higher  beat  note.  The  lower 
space  FSK  signal  generates  a 
high  space,  low  mark  audio 
(AFSK)  signal.  Even  on  twenty, 
where  upper  sideband  is  more 
commonly  used1  tune  the  FSK  sig- 
nal on  lower  sideband,  otherwise 
your  resultant  signal  will  be  up- 
side down,  with  mark  and  space 
reversed . 

On  VHF  the  tones  used  are  au- 
dio already,  so  the  convention  re- 
verses the  mark/space  relation* 
ship,  to  simulate  the  decoded  FSK 
signal.  Therefore,  on  VHF,  expect 
to  see  a  low  mark  rather  than  low 
space. 

There  is  much  more  to  cover  in 
the  "Back  To  Basics"  vein.  Stay 
tuned  for  future  installments,  and, 
again,  let  me  know  what  you'd  like 
to  see, 

Whoops! 

Several  readers  commented 
on  difficulties  in  the  program 
listings  from  the  January  1988 
RTTY  Loop,  for  the  Super  RTTY 
program  for  the  Color  Computer. 
The  difficulties  arise  in  the  way 
that  the  typesetting  machines 
handled  the  listing  I  supplied. 
Thanks  to  William  Boneta.  of 
Vero  Beach,  Florida,  here  are 
the  errors  t  know  about,  as  of 
now,  Rrst  of  all,  the  funny-looking 
raised  dot  in  several  lines  should 
be  an  asterisk.  The  @  sign  in 
several  PRINT  @  statements  was 
omitted.  PRINT  A  +  32/"  is 
PRINT  @A  +  32.  Finally,  in  the 
RTTY.BAS  program,  line  380 
reads  IF  C6,  where  it  should 
say  IF  C<6;  and  line  390  says 
IF  AS>CHRS(13)  where  it  should 
be  a  statement  of  inequality, 
Le.,  IF  A$oCHR$(13).  May 
these  come  out  correctly  this 
time. 

If  all  else  fails,  remember  that 
the  complete  listing  is  still  avail- 
able on  Delphi,  in  the  Color 
Computer  section  (GROUP  CO- 
CO), or  I  wiU  be  happy  to  put  all  of 
the  fries  on  a  disk  you  send  me 
with  $2  and  a  stamped  return 
mailer.  Tape  users  may  take  ad- 
vantage of  the  same  deal,  two 
bucks,  a  tape  and  mailer,  and  I  will 
load  the  needed  RTTY.BAS  and 
MAKERTTY.SAS  files  to  make  a 
RTTY  tape. 

Some  have  asked  how  to  create 
a  TXT  file  for  the  transmit  buffer 
to  load.  Use  saved  received  text, 
or  use  any  word  processor  or 
similar  program  to  edit  a  text  file. 
If  there  is  sufficient  interest,  I 
could  run  a  simple  BASIC  text  edi- 
tor here  for  those  who  do  not 
have  such  an  animal  in  their 
menagerie.  R| 
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Number  29  on  your  Feedback  card 


Aerial  view 


Arliss  Thompson  W7XU 
7413  SW  28th  Avenue 
Portland  OR  9721 9 

ARE  DIPOLES 

ONLY  BIDIRECTIONAL? 

Imagine  sitting  at  home  some 
Sunday  afternoon  when  there  is  a 
knock  at  the  door.  A  young  Novice 
friend,  Jim,  has  dropped  by  for 
some  advice  on  his  antennas.  Jim 
has  been  doing  some  reading 
about  dipoies  since  erecting  one 
on  80  meters  a  few  weeks  ago, 
and  now  he  has  some  questions. 

"I  managed  to  get  my  antenna 
up  pretty  high— 40  feet  or  so — and 
if  s  running  north-south.  It  seems 
to  work  okay,  but  I  have  been  look- 
ing at  some  antenna  patterns  and 
discovered  that  a  dipole  gives 
maximum  signal  oft  the  sides  of 
the  antenna.  That  means  that 
most  of  the  power  is  bemg  radiat- 
ed to  the  east  and  west.  The  prob- 
lem is  that  I  have  a  schedule  next 
week  with  a  ham  friend  about  200 
mifes  to  the  north,  which  may  not 
come  off  since  he's  off  the  end  of 


Antenna  News 

ably  defend  their  conclusions  by 
citing  diagrams  of  dipole  radiation 
patterns  similar  to  the  one  Jim  re- 
ferred to  (see  Figure  1).  Based  on 
what  appears  in  Figure  1 ,  it's  easy 
to  conclude  there  is  no  significant 
radiation  off  the  ends  of  a  dipole. 
Figure  1,  however,  is  mislead- 
ing. It  represents  the  pattern  in 
one  plane  only  {at  zero  degree 
wave  angle  in  this  case),  and  so 
does  not  tell  the  whole  story.  In 
fact,  at  certain  wave  angles  the 
radiation  in  the  direction  of  the 
wire  will  not  be  significantly  differ- 
ent from  that  broadside  to  the  an* 
tenna.  Under  some  circum- 
stances dipoies  (and  inverted 
vees)  are  essentially  omnidirec- 
tional Under  those  conditions, 
changing  the  orientation  of  a 
dipole  has  no  effect  on  the  signal 
strength  in  a  given  direction.  Jim 
and  many  of  the  rest  of  us  should 
then  first  learn  under  which  condi* 
tions  is  a  dipole  omnidirectional. 

Grab  a  Doughnut 

One  of  the  shortcomings  with 


"Low  antenna  heights  tend  to 
reinforce  high  angles  of  radiation 
while  producing  cancellation  of 
low-angle  radiation. 


ff 


the  antenna.  I'd  like  some  help 
putting  up  a  new  antenna  running 
east-west,  or  change  the  current 
one  so  this  friend  can  hear  me. 
Maybe  I  should  put  up  a  vertical 
Advise  me+" 

What  should  Jim  do?  Does  he 
need  a  second  dipole?  Compared 
to  the  antenna  he  has  now,  how 
much  better  would  the  second  an* 
tenna  work  to  the  north  and  south, 
assuming  they  are  equal  in 
height?  What  if  Jim  doesn't  have 
room  for  another  dipote?  Should 
he  squeeze  in  an  inverted  vee  in 
the  space  available?  How  about  a 
vertical— would  its  omnidirection- 
al pattern  outperform  Jim's  dipole 
to  the  north,  where  he  is  most  con- 
cerned with  his  signal  strength? 
What  should  Jim  do? 

Many  hams  would  advise  that 
should  Jim  erect  a  second  dipole 
if  he  had  the  room  and  can  afford 
the  coax.  Those  hams  would  prob- 


diagrams  such  a  Figure  t  is  that 
they  seek  to  show  on  the  2-dimen- 
sional  page  something  that  actu- 
ally exists  in  3  dimensions.  Most 
of  us  have  at  feast  some  difficulty 
visualizing  a  3-dimensional  shape 
when  given  2-di  men  sional  views 
of  the  object,  so  a  3-D  model  is 
very  helpful. 

Before  proceeding  with  this  dis- 
cussion, find  a  doughnut,  or  at 
least  conjure  up  an  image 
of  one.  With  this  model  the  thick- 
er the  doughnut  in  any  given  di- 
rection, the  greater  the  signal 
strength  radiated  in  that  direction. 

Figure  2a  shows  how  the  wire  of 
a  dipole  is  related  to  its  "dough- 
nut" radiation  pattern.  Slicing  the 
doughnut  along  the  plane  marked 
"t"  in  Figure  2a  (take  a  horizontal 
cross-section),  gives  the  pattern 
shown  in  2b.  Note  that  this  is  iden- 
tical to  the  pattern  shown  in  Figure 
1 ,  and,  as  mentioned  before,  is  for 


Figure  J ,  Horizontal  directional  pattern  of  a  hatf-wave  dipole. 


a  wave  angle  of  zero  degrees. 

Now  imagine  again  the  whole 
doughnut,  and  this  time  cut 
it  along  the  vertical  plane  shown 
as  *'2"  in  Figure  2a.  Note  that 
with  both  the  horizontal  and 
vertical  cross  sections  through 
the  doughnut  there  isn't  much 
doughnut  (i.e.,  there  is  little  signal 
radiated)  along  the  wire  axis  of 
the  dipole  (line  OD  in  Figure  2c), 
But  look  at  the  amount  of  dough- 
nut shown  at  a  h  igh  vertical  angles 
of  radiation  (line  OE)  in  Figure  2c. 
It's  not  much  less  than  the 
maximum  (line  OF)  being  radi- 
ated from  the  antenna.  Figures 
2a-c>  and  the  hand-hetd  dough- 
nut model  should  make  it  clear 
that  while  maximum  radia- 
tion from  a  dipole  occurs  at  right 
angles  to  the  wire  (including 
straight  up),  there  is  also  signifi- 
cant radiation  in  the  direction  of 
the  wire  axis  at  high  wave  angles. 

The  reader  may  ask  at  this 
point, "Is  that  high-angle  energy 
any  use  when  it  comes  to  commu- 
nicating?*' The  answer  depends 
on  a  number  of  variables.  The  two 
important  variables  are  frequency 
and  the  distance  between  the  two 
stations. 


Frequency  is  important,  be- 
cause  signals  at  Jower  frequen- 
cies are  more  readily  returned  to 
the  earth  at  high  angles  of  radia- 
tion than  are  higher  frequencies. 
For  example,  energy  radiated  at 
an  angle  of  seventy  degrees 
above  the  horizon  will  almost  nev- 
er be  returned  to  earth  when  the 
frequency  is  26  MHzf  but  it  com- 
monly is  at  3.8  MHz.  The  distance 
between  the  stations  is  important, 
because  the  greater  the  distance 
per  hop,  the  lower  the  optimum 
angle  of  radiation.  Information  on 
the  latter  topic  is  contained  in  sev- 
eral sources,  including  the  ARRL 
Antenna  Book,  In  Jim's  case, 
where  the  stations  are  200  miles 
apart,  the  optimum  wave  angle 
will  be  greater  than  50  degrees 
under  average  conditions. 

Real  Life 

Keep  in  mind  that  the  above- 
discussed  dipole  is  in  free  space 
Looking  again  at  the  doughnut 
model  of  Figure  2a.  note  that  just 
as  much  energy  is  radiated  down 
from  the  dipole  as  is  radiated  in 
the  up  direction.  In  real  life,  of 
course,  the  dipole  is  not  in  free 
space  but  is  relatively  close  to  the 
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1)  The  radiation  pattern  from  a 
dipole  varies  with  the  wave 
angle  in  question. 

2)  There  is  significant  radiation 
along  the  axis  of  a  dipole  at 
high-wave  angles 

3)  High  vertical  angles  of  radia- 
tion are  optimum  for  commu- 
nications over  distances  of 
less  than,  say,  500  miles  on 
I  he  lower  HF  bands. 

4)  Low  dipotes  radiate  best  at 
high  wave  angles,  and  are 
essentially  omnidirectional  at 
those  wave  angles.  Specifi- 
cally, the  signal  off  the  end  of 
an  80-meter  dipole  under  60 
feet  high  wilt  be  less  than  an 
S-untt  weaker  than  the  signal 
broadside  to  the  antenna  for 


The  Lessons  Here 

receiving  stations  within  500 
mites  of  the  transmitter. 

5)  In  an  area  with  poor  ground 
conductivity  (desert,  etc), 
the  amount  of  high-angle  ra- 
diation from  a  low  dipole  can 
increase  with  ground  wires 
parallel  to  the  dipole.  These 
wires  should  be  V2  wave- 
length plus  5%  in  length. 
Theoretically,  several  such 
wires  could  be  located  on  the 
ground  wilhin  a  radius  of  60 
feet  or  so,  but  whether  the 

improvement  (probably  less 
than  3  dB)  in  signal  strength 
would  be  worth  the  effort  is 
debatable. 

6)  Dipoles  show  improved  radi- 
ation at  low-wave  angles 
when  erected  more  than  lA 
wavelength  above  ground. 


Those  heights  are  easier  to 
achieve  on  the  higher  fre- 
quency bands  bands,  and 
coincidenially,  the  tower 
wave  angles  are  of  greater 
importance  at  those  frequen- 
cies Also,  dipoles  are  inher- 
ently more  directive  at  low 
angles  of  radiation  than  at 
high  angles.  Therefore,  while 
the  orientation  of  an  80-me- 
ter dipole  at  40  feet  is  irrele- 
vant under  most  circurn* 
stances,  a  10-meler  dipole  at 
the  same  height  will  show 
significant  directivity  at  the 
wave  angles  most  important 
forcommu-nication  on  that 
band, 

7)  For  the  most  part,  the  above 
statements  also  apply  to  in- 
verted vees  and  beams. 


ground.  That  means  all  the  energy 
that  is  radiated  in  a  "down"  direc- 
tion will  eventually  strike  the  earth 
and  then  be  either  reflected  or 
absorbed,  according  to  the  char- 
acteristics of  the  ground  itself. 
An  excellent  reflector  such  as 
salt  water  returns  nearly  all  the 
RF  striking  it.  while  a  ground 


ment  at  a  given  vertical  angle 
of  radiation  For  now.  however, 
it's  sufficient  to  know  that  low 
antenna  heights  tend  to  reinforce 
high  angles  of  radiation  while  pro- 
ducing cancellation  of  low-angle 
radiation. 

Jim  may  now  lament,  "But 
my  antenna  is  high,  at  least 


"Dipoles  show  improved 

radiation  at  tow-wave 

angles  when  erected  more 

than  ¥2  wavelength 

above  ground." 


Jim?  It  would  be  a  waste  of  his 
time  and  resources  to  erect  a  sec- 
ond dipole  or  inverted  vee  at  right 
angles  to  his  present  antenna.  His 
current  antenna  is  omnidirection- 
al under  the  circumstances  given. 
Although  I  did  not  discuss  the  use 
of  a  vertical,  such  an  antenna, 
wh tie  omnidirectional,  would  be  a 
poor  choice  in  this  instance  (ineffi- 
cent  high  angle  radiator).  If  Jim 
lived  in  an  area  of  particularly 
poor  ground  conductivity  and 
had  an  interest  in  experiment- 
ing with  antennas,  he  might  Iry 
placing  some  reflectors  on  or  near 
the  ground  (as  described  earlier), 
but  this  may  well  not  improve  his 


antenna  performance  signifi- 
cantly. 

Go  ahead  and  eat  those  dough* 
nuts  now. 

Other  Business 

Several  readers  contacted  me 
with  questions  or  comments 
regarding  the  January  "Aerial 
View1'  column  on  parallel  di- 
pole antennas  with  capacitive 
"baluns," 

First,  the  diagrams  showing 
how  the  feedtme  and  antenna 
wires  are  to  be  connected  are 
correct.  Table  1,  however;  does 
contain  some  errors,  including 
calculations  for  the  12-meter 
band  based  on  a  frequency  of 
25.9  MHz  rather  than  the  correct 
24.9  MHz.  Technically,  the  values 
in  Table  1  are  for  52  (not  the 
indicated  50)  Q  coax,  but  given 
the  tolerance  of  feedline  con- 
struction and  other  variables,  that 
error  should  be  insignificant. 
The  formula  to  calculate  the 
necessary  total  capacitance 
(C.  in  pF)  that  should  appear 
either  side  of  center  for  a  given 
frequency  is: 

C  =  1  x10fc 
2nfZ 

where  f  is  the  frequency  in  MHz 
and  Z  is  the  impedence  of 
the  coax.  For  those  unable  to 
obtain  the  reference  I  cited,  more 
information  is  available  on  these 
antennas  in  an  article  by  the  same 
author  in  Ham  Radio  t  May  t987t 
pp.69-78. 


of  poor  conductivity,  such 
as  desert  soil,  absorbs  much 
of  the  incident  RF.  If  a  dipole 
is  situated  at  the  proper  height 
over  good  ground,  the  energy 
reflected  from  the  ground  adds 
in  phase  with  the  energy  com- 
ing directly  from  the  antenna. 
Under  Ihose  circumstances, 
the  effective  radiated  power  at 
certain  wave  angles  will  be 
increased  (as  much  as  several 
dB)  relative  to  thai  of  a  dipole 
in  free  space.  Those  wave  angles 
vary  with  the  height  of  the  an- 
tenna. There  are  tables,  graphs, 
and  formuias  available  that  allow 
the  calculation  of  heights  that 
produce  maximum  reinforce* 


40  feet  above  the  ground/'  Forty 
feet  does  look  high  to  some- 
one dangling  from  a  tree  limb, 
but  look  at  it  in  relation  to  oper- 
ating wavelength  Forty  feet  on  80 
meters  is  less  than  a  quarter 
wavelength  high,  so  Jim's  an- 
tenna is  actually  quite  close  to 
the  ground.  The  quality  of  the 
ground  near  a  tow  dipole  has  a 
significant  effect  on  how  well  the 
radiation  is  reinforced  at  vanous 
angles.  If  Jim  has  an  average 
location,  his  dipole  will  have 
relatively  little  radiation  ai  low 
wave  angles  while  proving  to 
be  quite  efhcent  at  radiating 
high-angle  signals. 
My  advice  to  someone   fike 
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Figure  2.  Representation  of  the  3~dimen$ional  radiation  pattern  of  a 
dipoie  (a).  Horizontal  (b)  and  vertical  (c)  cross^sections  through  the 
pattern  are  also  shown. 
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Continued  from  page f 3 

Traffic 

Traffic  handling,  whether  by  traditional 
means  of  nets  and  liaisons,  or  by  digital  and 
automated  systems,  cannot  help  but  be  great- 
ly enhanced  and  streamlined  by  having  satel- 
lites as  a  backbone  to  the  network.  Phase  3C 
promises  to  provide  the  quality  and  quantity 
of  communications  required  of  such  a  back- 
bone* Phase  3  and  4  satellites  added  later 
along  with  low  and  high  orbit  packet  for- 
warding systems  will  make  possible  order  of 
magnitude  improvements  in  current  traffic 
systems. 

Emergency  Services 

The  same  is  true  with  emergency  commu- 
nications, ncls,  and  drills.  The  Phase  3C 
satellite  will  not  be,  by  itself,  a  24-hour, 
worldwide  access  system,  but  it  is  a  large  step 
toward  that  goal.  For  emergency  operations, 
high  orbit  satellites  are  like  repeaters  with 
hemisphere- wide  coverage,  Segments  of  the 
transponders  can  be  dynamically  allocated  to 
emergency  operations  and  operators  at  the 
disaster  site  can  easily  have  excellent  links  to 
support  stations  thousands  of  yards  to  thou- 
sands of  miles  away  in  the  same  network. 

Emergency  stations  already  contain  some 
combination  of  HFt  VHF/UHF,  analog,  and 
digital  modes.  Addition  of  modest  antennas 
and  equipment  for  satellite  capability  should 
not  be  unreasonable  in  the  Phase  3C  era. 

Education 

Probably  the  most  important  public  service 
of  amateur  radio  is  training  and  education, 
and  OSCARs  can  significantly  broaden  the 
opportunities  for  technical  education  avail- 
able. Society  probably  doesn't  appreciate  the 
amount  of  technical  knowledge  and  expertise 
made  available  to  it  as  a  direct  or  indirect 
result  of  people's  interest  in  amateur  radio. 

Amateurs,  through  their  hobby  involve- 
ment, know  something  about  electronics  and 
electromagnetics,  legal  matters  including  in- 
ternational regulations  and  treaties,  and  stan- 
dard communications  practices.  Amateurs 
involved  in  the  satellite  service  tend  also  to 
know  something  about  physics,  ballistics, 
and  digital  electronics. 

At  primary,  secondary,  college,  and  grad- 
uate levels,  the  subjects  that  constitute  ama- 
teur radio  and  satellites  of  all  types  are  inter- 
esting to  many  students.  There  are  limitless 
opportunities  for  hands-on  or  direct  observa- 
tion of  events  via  amateur  radio  that  reinforce 
a  knowledge  of  geography;  culture,  physics, 
mathematics,  languages,  computers,  chem- 
istry, and  other  subjects.  Amateur  satellites 
offer  expanded  opportunities  and  simpler, 
more  profound  demonstrations* 

Photos  and  discussions  of  real  satellites 
have  fascinated  students  of  all  ages.  Their 
imaginations  are  captured  by  descriptions  of 
where  the  satellites  are  right  now  relative  to  a 
classroom  globe.  With  a  two-meter  FM  re- 
ceiver, a  class  is  able  to  bear  an  astronaut 
orbiting  overhead  or  a  scientific  satellite 
sending  telemetry.  With  a  little  more  equip- 
ment, this  can  be  expanded  to  pictures  from  a 
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space  shuttle  or  numbers  in  a  telemetry'  chain 
ready  for  collation  and  interpretation.  With  a 
sideband  receiver,  students  can  hear  amateur 
operators  from  around  the  world,  and  with 
the  complimentary  transmitter  may  even 
speak  with  them  and  become  acquainted. 

En  the  world  of  satellites,  frequencies  are 
higher  so  antennas  and  associated  portable 
stations  can  be  smaller.  And,  as  I've  already 
pointed  out,  the  Phase  3C  satellite  promises 
to  make  this  sort  of  demonstration  easy  and 
potentially  commonplace.  Of  course,  facili- 
ties and  their  educational  uses  can  be  extend* 
ed  as  far  as  the  students  want  to  go,  but  this 
isn't  necessary  for  meaningful  introductory 
work. 

Phase  4 

Digital  Signal  Processing  (DSP)  is  at  the 
forefront  of  amateur  radio  today.  Satellite 
operators  are  pioneering  DSP,  which  will  be 
used  both  by  satellite  users  and  by  the  satel- 
lites themselves  for  everything  from  selective 
gain  control  in  the  passband  to  specialized, 
dynamically  adaptable  modems. 

Among  the  Phase  4  goals  are  transponder 
space  for  Amateur  TV,  direct  broadcast  of 
bulletins  and  appropriate  announcements  to 
entire  hemispheres  at  a  time,  linking  of  ter- 
restrial repeaters  at  continental  distances  at 
user  request,  experiments  with  digital  TV 
and  data  compression  techniques,  and  spread 
spectrum. 

Phase  3C  has  one  of  its  transponder  outputs 
at  S-Band,  the  2.3-GHz  amateur  allocation, 
in  anticipation  of  Mode-S  operations  for 
Phase  4.  Since  it  is  possible  and  practical  to 
do  so,  amateur  transponders  will  use  higher 
and  higher  allocations  to  promote  significant 
utilization  of  these  amateur  bands.  Those 
who  worry,  (and  with  cause!)  about  losing 
valuable  amateur  spectrum  in  the  future,  OS- 
CARs provide  one  of  the  best  ways  to  stake 
out,  and  so  defend,  these  frequencies. 

Space  Mobile 

There  have  already  been  been  two  manned 
space  missions  where  amateur  radio  was  an 
active  leisure  activity.  Any  amateur  radio 
station  on  a  US  manned  space  station  will 
probably  rely  heavily  on  high  orbit  amateur 
satellites  as  communications  relays.  QSOs 
here  will  commonly  last  for  more  than  hall  an 
hour.  Amateur  satellite  capabilities  are  one  of 
the  best  ways  to  prepare  for  QSOs  with  the 
astronauts,  direct,  or  via  satellites. 

Project  Assistance 

Amateur  satellites  are  often  involved  in 
international  events,  like  the  Skitrek  polar 
expedition  currently  in  progress.  They  have 
been  also  used  to  actively  foster  international 
cooperation.  One  example  is  the  Search  and 
Rescue  Satellite  system  (SARSAT)  which  lis* 
tens  for  Emergency  Locator  Tranmitters 
from  polar  orbit  and  allows  timely  location  of 
the  distress  transmitter.  OSCAR  7  proved 
this  system  concept. 

How  to  Get  Into  Satellite  Operation 

The  cost  of  an  OSCAR  10  class  station  is 
roughly  comparable  to  the  cost  of  a  standard 


HF  station.  The  basic  equipment  list  includes 
sideband  and  CW  transceive  capability  at  145 
and  435  MHz.  Such  equipment  is  available 
either  as  separate  or  combined  units.  Each 
receiver  should  have  a  low  noise  preamp 
from  end,  preferably  but  not  necessarily 
mounted  near  the  antenna.  Single,  circularly- 
polarized  antennas  with  10-15  dB  gain  for 
each  band  are  sufficient  with  25- watt  range 
power  levels.  The  ability  to  switch  between 
right-handed  and  left-handed  circular  polar- 
ization from  within  the  shack  is  as  much  a 
necessity  with  today's  available  satellites  as 
are  full  elevation  and  azimuth  antenna  con- 
trols. One  also  needs  some  kind  of  tracking 
system,  preferably  an  inexpensive  computer, 

Setting  up  a  satellite  station  from  parts  is  no 
more  complex  than  setting  up  an  HF  station 
with  a  tower,  beam,  and  rotator,  but  there  arc 
more  steps  and  more  calibrations.  One  should 
also  use  low-loss  coax,  particularly  for  UHF- 
and-above  frequencies,  unless  the  antenna- 
radio  run  is  twenty  feet  or  less. 

Every  pan  of  such  a  standard  system,  and 
some  advanced  features  such  as  computer 
controlled  antennas,  arc  available  commer 
dally  in  "ready-to-go1  packages.  As  with 
any  amateur  station,  there  are  many  modes 
and  routes  of  enhancement.  These  depend  on 
the  operator's  personal  goals  and  operational 
desires.  Receivers  or  transmitters  for  other 
bands  (15  and  10  meters,  23cm  and  1 3cm 
currently)  are  probably  the  most  expensive 
single  improvements.  HF-station  owners 
should  consider  an  additional  route  to  get  on 
satellites— transmitting  and  receiving 
transverters.  These  are  available  for  virtually 
all  VHF  and  above  bands. 

Those  who  own  an  FM  receiver  for  the 
two-meter  band  can  get  started  with  satellite 
operations  in  virtually  no  time  at  all.  Tune  to 
(or  buy  a  crystal  for)  145.825  MHz  wait  for  at 
most  a  few  hours  to  hear  several  minutes  of 
UoSAT  digital  data  or  the  digitalker. 

Ten-meter  SSB  rig  owners  should  listen 
between  29J5  and  29.45  MHz.  One  can 
hear,  from  four  to  six  times  a  day,  the  Soviet 
amateur  satellite  pair  RS-10  and  RS-ll  (a 
pair  of  transponder  systems  on  a  single 
satellite)  relaying  signals  from  2  and/or  15 
meters. 

Tune  In  the  World 

Problems  have  plagued  the  Phase  3  satel- 
lites which  have  been  beyond  the  control  of 
AMSAT  or  the  amateur  radio  community, 
Phase  3 A  was  lost  in  a  launch  failure  in  1980. 
Phase  3B,  OSCAR  10,  did  not  reach  its  full 
potential  after  launch  in  1983  following  a 
chain  of  events  resulting  from  mechanical 
damage  after  deployment  from  the  launcher. 
As  we  know  all  too  well,  there  is  always  the 
possibility  of  problems  with  any  satellite 
launch,  but  the  new  generation  of  rocket 
builders  has  releamed  sonic  hard  Lessons  and 
are  redeveloping  skills  of  exactness  and  pre- 
cision in  their  art.  There  is  an  excellent 
chance  that  Phase  3C  will  be  delivered  into  its 
nominal  orbit  in  nominal  (i.e.  excellent)  op- 
erating condition.  If  it  kS,  a  turning  point  in 
amateur  radio  and  in  the  amateur  radio  satel- 
lite program  will  have  occurred. 
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CALL 
CALL 
CALL 

£0.18 
£0,35 

£0.17 
£79.00 

$139.00 


unlde 


bci4sxl.S92.90 

16  Ch  10  band  programmable, 
built 'in  delay,  review,  priority, 
memory  backup.  Cfi  lockout. 

direrji  Cfi  access,  weather. 
I  rack  tuning  AC/ DC 


BC100XL 

S149.90 

16  Ch  9  bnad.  aircraft 
keyboard  lock,  track 
turjmgT  iigrited  LCD 
display .  auto  search, 
aula  squelch,  scan 
delay,  battery  low  in- 
dicator r  Ch  lockout, 
direct  Ch  access.  M|m 
AC  adaptor/  char  gar. 
earphone  &  case 


bcsoxl  10  en  io  Band,  en  lockout,  package  priced. 

with  battery  pack  &  charger  £124,90 

BC70XLT  20  Ch  10  band  hand  held.                   $159  90 

BCtOOXLT  too  Ch  11  band,  hand  held,  aircraft      £199  90 

8C200XLT  200Ch  12  band  800MH;  Maud  Hefct        $299  90 

3C175XL  16  Ch  It  band,  aircratt   AC/DC             $159  90 

BC210XLT  40  Ch  11  band,  weather,  aircraft  AC/DC$V79  90 

BC560XL  16  Ch  10  band  mobrte                            £9990 

BCSaOXLT  100  Ch  it  band  mobile  *eaihe*.  air      £2t9  90 

BC760XLT  100  Ch  12  band  w/SOOMH;  moWte        $279  90 

&C800XLT  40  Ch  12  band  800MHz.  AC/OC           $239  90 


TS2      $319.90 

75  channel  1 2 land.  800  MHi. 
aircrarl  S  weather.  Turbo- 
Scarf*  .  bank  scanning,  instant 
weather,  programmable,  accu- 
seck.  permanent  backup,  dnect 
access,  with  AC  adapaier,  DC 
cord  &  mobile  mt  bracket. 


....  $229.95 

weather  &  air- 


IM  t . ,  * , .  .  . 

35  Ch  1 1  band. 

craft.  AC/DC. 

RANGER 

10  meter  transceiver .  25  watt, 
can  be  pfog?smmed  to  split 
tnraorve.  SSB,  CW.  AM,  m. 
programaflibJe  scanning,  hjlty 

automatic  notse  banker  ?V*H. 
7V.W.  110 

mm     $334.90 


REGENCY  LAND  MOBILE 

Ullll -Com,    1    watt/2    Ch    2-way, 
lightweight  battery  operated  portable, 
w/ltaible  antenna,  ptestsc  case  £  bat 
lery  charger.  Supplied  with  rtinerafy  In- 
quency  151  625 


wfi $219.90 

WITH  TURBO  SCAff*  pie- 
programmed  by  stale  (o  recetve 
any  rvpe  of  police  transmission, 
plus  instant  weather  programm- 
ed tor  all  50  states  Turbo 
Scan*  scans  at  40  Ch  per  se- 
cond, DC  power  cord 

HF2 + $269.90 

Plus  hear  road  &  medical  ser- 
vices. &  amateur  radio 


-  ^^.Jfr  #■!"  ~i~x"  "  '_" 


rTi^*.'^!.!  in_-*-. 


UC102 


$139.90 


MAXON....$26.95 

Model  49SA  49  MHz,  FN  2  WAY  RAutO 
hands  free  operation,  voice  activated 
trans  mil  up  to  '/?  mile.  Bafteries  optional 

model    49B $34.95 

same  features  as  49SA  except  uses   AA' 
mead  battenes  and  comes  with  battery 

charger 


TENNA  PHASE  Hi  POWER  SUPPLIES 


S24  90 


sii  tti 

Output  1 3  8 V  DC ■  -  3  amp  constant  5  amp 
surge,  electronic  overload  protection  w/ln- 
siant  auto  reset,  tuse  protected 

Pf4..., ..S19.90 

Fully  regulated.  13.8  V DC  -  4  amps  con- 
stant with  surge  protection,  overload  pre- 
lection w/ instant  auto  reset 

P£7 

Fully  regulated.  7  amp  constant.  10  amp  surge  capacity 

PS1Z  .  514  M 

*     ^F   IP  "W  ■■■■■>■■■     m     m     ■■■■■■  Wf^^^^*"l  ^^^«r 

Fully  regulated.  1 0  amp  constant  1 3  amp  surge  electron*  pvertoad 
protecnon  w/in$tam  auto  reset, 

TmdM  ....  564. )w 

Fufly  regulated,  25  amp  surge  capacity,  13  8  VDC.  20  amp  cons 
ram,  wnn  metet. 

PS2I  S7S  fld 

■  «T«ha*  ■■■■■■■■■■■■!  ...  --■■■TPrBBi  -*W  +   *■»■■» 

ftegutated  4.5-1 5V0C-25  Amp  constant  27  amp  surge,  instant  auto 
reset,  dual  meter  lor  current  &  voltage 

PS3D $99.90 

Same  as  above  except,  35  amp  constant,  37  amp  surge,  ad|ustauie 
Irom  10  lo  15  volts 


CIRCLE  323  OK  READEW  SERVICE  CARD 


QEP*s  NOT  TOO  LATE  SALE 

Your  not  too  latet  copper  prices 
VILL  drive  up  the  price  of  coax 
even  more-  Better  buy  It  NQW« 


BELDEN  9913  low-loss 

500  ft  Roll  5200.00  or  42<t/ft 

BELDEN  8214  (foam) 

500  ft  Roll  $165.00  or  36c/ft 

BELDEN  8267  RG-213 

500  ft  Roll  $200.00  or  42*/ft 


PL-259 
UG-21D 
UG-21D 
UG-23D 
UG-29A 
UG-57B 
UG-58A 
UG-S3U 
U6-146 


AMPHENOL  SPECIALS 

silver  (mica  filled) 


N 

N' 
N* 

N* 

H' 


male  cable  end 
(fitted  for  9913) 
female  cable  end 
Barrel  Mack-Jack) 
Barrel  (plug-plug) 
Chassis  receptacle 
Plug  to  UHF  Jack 
Jack  to  UHF  Plug 


Si. 25 
2.75 
3.50 
a.  95 
4.50 
5.20 
3.50 
8.00 
b.95 


Copper-dad  14  ga*  (7x22) 
7f  a  foot  (any  length) 

Identical  to  Belden  8000 


VISA  ft  MASTER  CAltD  ACCEPTED 
SHIPPING  IS  ADDITIONAL 
Call  TOLL  FREE 

1-800-USA-9913 

in  NJ  201-887-6424 


110-4  Route  10 
East  Hanover 
K.J.  07936 

»"**  SAME  DAY 
TNX  JIM  N2GKV 


■  p  •  ■ 


SHIPPING 

&  BILL  KA2QEP 


ClftCLt  30  ON  READER  SERVICE  CARD 


•  SUPERSCAF • 

[A  Switched-Capacitqr  Audio  Filter) 


on 

* 


HI  H3 
IN 


PHI  I  It  I 


® 


: 


SuperSCAF  is  •  versatile  s^iiLhcd-capjcitor  filler 
for  ciiminjl  Ln£  intd-rferencr  and  nuise  on  CW  SSB. 
KITY,  AA1TOH,  PACKET  and  other  narrow  band 
mode*.  Eitrcmrty  sleep  filter  iktrls  remove  adjacent 
clutter  and  mute  lo  enhance  weak  signaj  reception  and 
greatly  increase  intelligibility  and  listening  comfort 

SuperSCAF  Incorporates  it  swiln  bed  <  ,i|kh  iim 
linndpaLss  Filter,  an  cconomlml  Implemcntulion  of 
digital  filter  lectmoJogy.  Extrcnu-  sharpness,  stability, 
accuracy  and  complete  freedom  from  ringing  character- 
ize this  design  approach-  Bandwidth  i±  adjustable  from  a 
[ttmimum  of  311  lit  to  a  maximtim  of  3700  Hz,  allowing 
optimum  pauband  tailoring  under  widely  varying  condi- 
tions. Skin  slope  is  150  dB  per  octave  Laboul  twice  as 
steep  as  a  good  crystal  filter),  and  tlopband  attenuation  is 
at  least  51  dB  Super SC AF  ih  connected  via  the  receiver  ;, 
speaker  or  headphone  output  and  provides  L5  Watts  to 
drive  a  3.2  to  8  Ohm  speaker.  SuperSCAF  opt^  rules  from 
I  OS  to  130  VAC, 

SuperSCAF  is  uviidable  as  an  easy  to  assemble  kit. 
Mo  adjustments,  calibration,  or  test  equipment  are  re- 
quired. The  kit  can  be  completed  by  most  builders  in  one 
or  two  evenings  SuperSCAF  is  available  f  ai  1 1  ^.g-S  plus 
17  IK  J  shipping  and  handling  Order  from  AFtronirs  Inc 
PO  Box  7SS  Longwood,  FL  32752*0785.  Florida  resr 
dents  should  include  stale  sates  lax 

AFTRONICS,  INC. 

P.O.  BOX  785 
LONGWOOD,  FLA  32752-0785 

. I 
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CI 


Cleveland  Instituti 
of  Electronic! 


Hitcnat  Home  Sluo*  Counctf 


C1E  is  the  world's  largest  independent 
study  electronics  school.  We  offer  ten 
courses  covering  basic  electronics  to 
advanced  digital  and  microprocessor 
technology,  An  Associate  in  Applied 
Science  in  Electronics  Engineering 
Technology  is  also  offered* 

Study  at  home  —  no  classes.  Pro- 
grams accredited  and  eligible  for  VA 

ncfits. 


(JfetcUrvi  Institute  nf  Electa  wuct 

I7?f»  Li>t  l?rh  St  .  CkvelanJ.  Ohm  441 M 

Bet  <jjttcJ    Send  mc  m»  CUE  vhivl 


YE5^  I  want  ri- 


Apr 


Stare. 


2ip 


Pnnr  Sam*_ 

Aiilrcvs 

(   ItX       

A^<f A  re  j  t.  i.  iJ^.'Tht  rn.tr  Nia 

t  'link  K  ix  for  t  i  I    Bulletin  ^n  Bducarinnul  Benefit 
□  Wter..n    □  ******  l^JtV        MAIL  TODAY! 

AAR89 


CIRCLE  15?  ON  READER  SERVICE  CARO 


SAVE 
TIME 

and 
MONEY 
■    with 
I    THE 

HAZER 


tv 


Bring  things  down  for 
safety  and  convenience. 

Never  chmh  you*  lower  Again  with  this  elevator  system 
Antennas  and  roiator  moan!  on  HAZER.  complete  system 
rramj  tower  in  venicifl  upright po$j i ton  Safety  loc> system 
ojwdles  wfute  rajgjrtg  or  lowering  Never  can  fall 

Cornp »eTe KFtmcfudaj  winch.  lOOIt  of  cable,  hardware  and 
•  nstruclions  For  Ron n  Jo  and  25  G  Towers 

Hatm  2  -  Heavy  duty  alum  1 2  *q  ft  load  129  TOO  ppd 

Haier  3  -  Stanoard  Hum  A  sq  It  load  f  21 3  00  ppd. 

Harer  4  -  Heavy  gaiv  sieei  16  so  ft  load  S27I  00  ppd. 

Ball  Tnrusi  tear ingTB-29  for  any  ot  above  549*50  ppd. 

KENPftO  Antenna  Rotor* 
Kfl-400     1 1  sq  ft  Aiimulh  Rotor  S214.95  ppd 

KR-600     I9sq.  ft  Azimulh  Rotor  $299  95  ppd 

KR-2000    27  sq.  ft,  Azimuth  Rotof  $549.95  ppd, 

KR-5400     AZ-EL  Satellite  Rotor  $399  95  ppd 

Sand  lor  free  data  Mi  ol  aluminum  tower*  ipeclllcaJly 
anal  nee  red  for  use  with  the  Mazer. 

S  at  J  i  feel  ion  guaranteed  Call  today  and  charge  to  Vhu, 
MeiterCharge  or  mail  check  or  money  order. 


GLEN  MARTIN  ENGINEERING  INC 
Rte  3  Box  322 
Boonville.  Mo  65233 
816-802-2734 


CIRCLE  T2  ON  READER  SERVICE  CARD 


ASSOCIATED  RADIO 

8012  CONSER     BOX  4327 
OVERLAND  PARK,  KANSAS  66204 

(EVERY  DAY  A  HAMFEST) 

BUY — SELL — TRADE 


VISA— MC 
AMEX— DISC. 


ALL  BRANDS  NEW  AND  RECONDITIONED 


WE'LL  BUY  YOUR  EXTRA  RIG 

STATIONS— ESTATES  ETC. 
can    913/381-5900 

FAX  91  3/648-3020 

SEND  $2  FOR  CATALOG  AND  WHOLESALE  LIST 


P-7V 


|— 0-20" 


DTMF/steel  keys! 

sealed  gold  contacts! 


»  COLOR:  All  keyboards  come  in  BLACK 

OPTIONAL:  Specify  DARK  BROWN  *  Com  acts 

am:  WATER  PROOf /DUST  PROOF  *  Completely 

soil  contained  -  NO  RFl ■'•  Simple  3- wire  connection  * 

Output  level  adj..  *  Wide  operating  range  A  to  16  VOC  * 

Wide  temperature  range  -22 B  to  •  160*  F  •  Supplied  with 

m&ifuctKwis,  schematic,  template  A  hardware. 

P-W  12  KEY  VERT.      $53*  CALL  OR  WRITE 

P-7H  12  KEY  HORJZ.    £53*      FOR  FREE  CATALOG 
P-8V  16  KEY  VERT,       S57*        'flettueit  quanta?  pricing 


Mail 

Order 

To; 


<pipo^ommunications 

Emphasis  is  on  Quality  6  Reliability 


P.O   Bon  2020 

Pollock  Pines,  California  95726 

916-644-5444 

FAX-916-644-PIPQ 


CIRCLE  E-6  ON  READER  SERVICE  CARD 


IRON  POWDER  and  FERRITE  PRODUCTS 

AMID0N   . 

Fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  'Tech-Data'  Flyer 


Toroidal  Cores,  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baluns.  Etc. 

12033  OTSEGO  STREET,  NORTH  HOLLYWOOD,  CALIFORNIA  91607 
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Number  30  on  your  Feedback  card 


FECIAL  EVENTS 

Ham  Doings  Across  the  Country 


Special  Events  listings  will  be 
provided  by  73  magazine  free  of 
charge  on  a  space-available 
basis.  Announcements  must  be 
received  by  the  first  of  the  month, 
two  months  prior  to  the  month  in 
which  the  event  takes  place  (by 
April  1t  for  example,  for  a  June 
or  later  event).  Please  matt  to 
Editorial  Offices.  73  Magazine, 
WGE  Center,  Peterborough  NH 
03458.  ATTN:  Speaat  Events 

BARTON  VT 

MAY  6-7 

On  May  6  and  7  the  Boy  Scouts 
of  America,  of  the  Green  Moun- 
tain Council  of  Vermont.  Indian 
Lakes  District,  will  hold  their 
annual  Seoul  Show  and  Camp- 
boree  at  The  Orleans  County  Fair- 
grounds in  Barton.  A  special  event 
will  be  the  operation  of  an  Ama- 
teur Radio  Station  on  the  following 
frequencies  (signal  propagation 
permitting):  CW  3710-3740, 
71 10-7140,  21110-21 190, 
28200-28300  kHz,  and  on  SSB 
3910-3990.  7225-7390,  21325- 
21425,  28300-28500  kHz.  and 
maybe  2  meters  on  1 46.475.  940, 
.880.  .760.  Visiting  Radio  Ama- 
teurs with  a  valid  license  wilt  be 
operating  the  station.  A  request 
has  gone  to  the  FCC  for  a  special 
call.  For  more  information  contact 
Arnold  UttmWBWSD. 

SPRINGFIELD  IL 
MAY  6-8 

Special  event  station  W9DUA 
will  be  operated  on  May  6-8  io 
honor  the  dedication  of  the  Viet- 
nam War  Memorial  at  Oak  Ridge 
Cemetery  in  Springfield,  Opera- 
tion will  be  in  the  General  Class 
portion  of  80m- 10m  (up  35  kHz)  to 
include  10  m  Novice  portion  from 
1400Z  to  2000Z,  For  a  certificate, 
send  QSL  and  a  large  SASE  to 
Sangamon  Valley  Radio  Cluht 
inc.,  Red  Cross  Building.  1025 
South  6th  Street,  Springfield  IL 
62703. 

BEMIDJI  MN 
MAY  7 

The  Paul  Bunyan  Amateur 
Radio  Club  is  excited  to  announce 
their  annual  hamfest  on  May  7  at 
the  newly  constructed  Moose 
Lodge  The  action-packed  day 
will  begirt  at  8  AM  with  a  pancake 
breakfast,  then  move  on  to 
Skywarn  retraining,  Computer  & 


Packet  Radio  Demos,  and  a 
presentation  of  a  DX  Expedition 
by  George  AO0S  of  RF  Enter- 
prises. Exams  will  be  given.  Deal- 
ers will  be  present.  Talk-in  on 
146. 13/, 73.  Wnte  or  call  Paul 
Bunyan  Amateur  Radio  Club, 
PO  Box  524.  Bemidji  MN  56601; 
218-751-1964 

CEDARBURG  Wl 
MAY  7 

The  Ozaukee  Radio  Club,  Inc., 
will  sponsor  its  10th  annual 
Cedarburg  Swapfest  on  Saturday, 
May  7  from  8  AM  to  1  PM  at  the 
Circle  B  Recreation  Center;  in 
Cedarburg  (20  miles  north  of 
Milwaukee).  Admission  is  S2  in 
advance  or  $3  at  the  door.  Four 
foot  tables  are  $3  each.  Door 
prizes,  food  and  refreshments. 
Setup  at  7  AM.  For  admission 
tickets,  table  reservations,  maps, 
or  more  information  send  a 
business-size  SASE  to  t988  ORC 
SWAPFEST.  101  E.  Clay  St.. 
Saukvtlle  Wt  53080:  414-284- 
3271. 

DULUTH  MN 
MAY  7 

The  Arrowhead  Radio  Amateur 
Club  of  the  Duluth/Superior  area 
proudly  presents  SWAPFEST  '88 
which  will  be  held  on  May  7  at  the 
First  United  Methodist  Church 
(the  copper-domed  church)  in  Du- 
luth  from  10  AM  to  3  PM  There 
will  be  hourly  prize  drawings  dur- 
ing the  day  in  addition  to  the  main 
door  prize,  and  a  meeting  of  the 
Minnesota  Repeater  Council  dur- 
ing the  day.  Admission  is  S4,  with 
4'  tables  gomg  for  $5.  Talk-in  will 
be  on  146.34/.94  MHz.  For  more 
information,  please  contact  Ron 
Carlson  K0BRt  5 126  Wyoming 
Street.  Duluth  MN  55804;  218- 
525-6860, 

OWEGO  NY 
MAY  7 

The  29th  Annual  Southern  Tier 
Hamfest  will  be  held  at  the  Tread- 
way  Inn.  in  Owego.  Talk-in  on 
146.16/, 76  and  146.52.  Gate  ad- 
mission  $4,  Under  14N  free.  Dinner 
and  gate  ticket  combined  is  $15  in 
advance.  ARRL  VECC  exams, 
League  Forum,  vendor  displays, 
and  all-day  flea  market.  For  more 
information  or  ticket  orders,  send 
SASE  to  STARC,  PO  Bom  7082, 
Endicott  NY  13760. 


ST.  PETERSBURG  FL 
MAY  8 

SPARC,  the  St.  Petersburg  Am- 
ateur Radio  Club  wilt  sponsor  the 
Hamfest  on  May  8  from  6  AM  to  3 
PM  at  Lake  Maggorie  Park,  Shel- 
ters 1  &  2,  in  St,  Petersburg.  Ad- 
mission and  swap  tables  are  free. 
Talk-in  will  be  on  147, 06/. 66.  Con- 
tad  Hank  Bnese  WA4RL  V{  10804 
84th  Ave.  Nt  Semmote  FL  34642. 

BATAVIA  NY 
MAY  14 

The  Genesee  Radio  Amateurs 
(GRAM)  will  operate  W2RCX  on 
May  14  from  1300Z  to  22002  at 
the  18th  century  Holland  Land  Of- 
fice Site  to  celebrate  GRAM's 
25th  anniversary.  Suggested  fre- 
quencies are  3  913f  7.213, 
14.313,  21.313.  28.313.  and 
147  225+.  For  QSL,  send  QSL 
and  SASE  to  G.RAM.,  PO  Box 
$72,Batavia  NY  14020. 

FAIRFIELD  CT 

MAY  14 

The  Greater  Fairfield  ARA,  Inc., 
will  operate  WB1CQO  during  the 
53rd  annual  Dogwood  Festival, 
from  1300Z  to  2200Z  on  May  14, 
Frequencies:  3,975,  7.235, 
14,330,  21.420.  and  28.310  MHz, 
Send  a  large  SASE  for  certificate 
and  QSL  card  to  FARA.  PO  Box 
486.  Southport  CT  0649CHH86, 

SCHENECTADY  NY 
MAY  14 

SARA  will  operate  K2AE  from 
Saratoga  Spa  State  Park  on  May 
14  for  Region  II,  Eastern  Cluster. 
Boy  Scouts  of  America,  during 
their  Norlh-O-Ree  III.  Station 
hours  will  be  13002  to  2000Z 
Suggested  frequencies  are 
14.330 and  28  360.  For  commem- 
orative QSL.  send  QSL  and  SASE 
to  WB2STS,  2  Union  St.,  Sch- 
enectady NY  12305. 

BIRMINGHAM  AL 
MAY  14-15 

Ptans  are  well  under  way  for 
the  BirmingHamfest  *88  ARAL 
State  Convention.  May  14  and  15T 
at  the  Birmingham-Jefferson  Civic 
Center.  Exhibitor  booths  are 
S125  for  both  days.  VIP  tables 
are  $20  per  day.  and  flea  market 
tables  are  $10  per  day.  Ail  Birm- 
ingHamfest "88  booths  and  tables 
will  be  on  the  main  floor  of  the 
Exhibition  Hall  in  air-condittoned 
comfort.  Your  Exhibitor  Booth 
reservation  entitles  you  and  your 
employees  to  free  admission 
Doors  are  open  to  the  public  on 
Saturday.  May  1 4  from  9  AM  to  5 


PM  and  on  Sunday,  May  15  from 
9  AM  to  3  PM.  Admission  is  $5 
per  adult.  Featured  are  booths 
flea  market,  forums,  amateur 
license  testing,  awards,  Birming- 
Hamfest banquet,  and  non-ham 
activities.  For  more  information 
and  a  reservation  form,  contact 
Mildred  Cullen  AA4XFt  Chairman, 
BirmingHamfest  %88,  PO  Box 
26576,  Birmingham  At  35226; 
205-822-6130. 

OWEN5BORO  KY 
MAY  14-15 

The  Owercsooro  ARC  will  oper- 
ate the  club  station  K4HY  during 
their  annual  BBQ  Festival  starting 
0200Z  on  May  1 4  to  0600Z  on  May 
15.  The  frequency  will  be  7235, 
28,350.  For  a  certificate,  send 
SASE  to  Ray  Tate  N4EKG,  1615 
East  23rd  St.,  Owensboro  KY 
42303. 

UNIONTOWN  PA 
MAY  14-15 

The  Uniontown  A.R.C  will  op- 
erate W3PIE  May  14-15  from 
1 700Z  to  0300Z  both  days  to  com- 
memorate the  50th  anniversary  of 
U.A.R.C./W3PIE,  Suggested  fre- 
quencies: lower  portions  of  the 
20-40-80  meter  general  phone 
bands.  28  333  Novice  phone 
band,  conditions  permitting.  2 me- 
ter  FM  simplex  on  146.55  Also 
6/2  meter,  220/432  sideband.  For 
certificate,  send  QSL  and  targe 
SASE  to  Uniontown  A.R.C,  cfo 
John  Cermak,  Box  433t  Republic 
PA  15475. 

ATHENS  OH 
MAY  15 

The  Athens  County  Amateur 
Radio  Association's  9th  annual 
Hamfest  will  be  on  Sunday. 
May  15,  from  8  AM  to  3  PM,  at 
the  City  Recreation  Center. 
Admission  is  $4.  Free  paved  out- 
door flea  market  space  adjacent 
to  building  for  taiigaters.  Talk-in 
on  the  club  repeater  is  at  146.34/ 
.94  MHz.  Indoor  space  is  only 
available  by  pre-registration.  If 
interested,  contact  Rod  Hotfey 
KA6NDC.  15267  S.  Canaan  Rd  , 
Afhens  OH  45701;  614-593*8177. 
For  general  information,  write 
Carl  J.  Den  bow  KA8JXG,  63 
Morris  Ave.,  Athens  OH  45701. 
Licensing  examinations  will  be 
offered  at  all  levels,  and  those 
wishing  to  take  them  should  mail 
a  completed  FCC  Form  610 
and  a  $455  check  payable  to 
ARRL/VECC  to  John  Comwett 
NC8V,  101  Coventry  Lane, 
Athens  OH  45701  (Walknns  are 
accepted.) 
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CHICAGO  IL 
MAY  15 

The  Chicago  Amateur  Radio 
Club  wilf  hold  its  annual  Mini- 
Hamfest  on  Sunday,  May  15, 
from  9  AM  to  3  PM  at  the  North 
Park  Village,  in  Chicago.  Admis- 
sion is  $2.  This  will  take  place 
indoors  m  case  of  rain.  Refresh- 
ments. For  more  information, 
call  George  Sopocko  WA9JEZ, 
Director  of  Special  Events,  at 
312-545-3622. 

EVANSVILLE  JN 
MAY  15 

The  Tri-State  Amateur  Radio 
Society  will  hold  its  annual  Ham- 
fest  at  the  4-H  Center  on  Hwy.  41 
N,  Evansvifle  IN,  on  May  15.  from 
6  AM  to  3  PM  Admission  is  $3, 
tables  are  $5.  All  activities  are 
held  Inside.  Tallin  Is  on  147.75/ 
.15  to  146,19/79,  For  more  infor- 
mation, calf  C.  Sartore  N9DYE, 
709  E.  Virginia  SL.  Evansvifle  IN 
47711 

KANKAKEE  IL 
MAY  15 

The  annual  Kankakee  Hamfest 
sponsored  by  the  Kankakee 
Area  Radio  Society  will  be  at  the 
Kankakee  County  Fairgrounds  on 
May  15  from  8  AM  to  3  PM.  Free 
flea  market  tables  (limited),  ARRL 
booth,  many  exhibitors.  Free 
parking  and  free  shuttle  to  Kanka- 
kee Airport.  Food  and  drinks  will 
be  available.  Admission  is  $2.50 
for  advance  tickets  and  $3  at  the 
gate  Setup  will  be  on  May  14 
from  6  PM  to  8  PM  and  on  May  1 5 
from  6  AM  to  8  AM.  Talk-in  on 
146.34/.94.  For  more  information, 
write  KARS,  C/O  Frank  DalCanton 
KA9PWW,  PR.  1  Box  361. 
Chebanse  IL  60922;  815-932- 
6703  after  5  PM  CSTor  815-937- 
2452  before  5  PM  CST. 

KNOXVILLE  IL 

MAY  15 

The  Knox  County  Radio  Club, 
Inc.,  will  hold  its  annual  Knox 
County  Hamfest  on  Sunday.  May 
15,  at  the  Knox  County  Fair- 
grounds in  Knoxville,  There  will  be 
a  large  commercial  display  build- 
ing and  acres  of  outside  flea  mar- 
ket space  available  at  no  charge. 
The  gates  open  at  7  AM  and  the 
commercial  building  at  8  AM. 
Talk-m  will  be  on  147.00/146.40. 
As  m  the  past,  the  Knox  County 
Pork  Producers  will  be  serving 
their  famous  Butterfly  pork  chops 
and  other  goodies.  VEC  testing 
will  be  given  near  the  Hamfest 
site.  Walk-ins  on  first-come  basis, 


or  mail  current  FCC  610.  copy  of 
license,  and  $4.55  check  payable 
to  DeVry/VEC.  For  table  reserva- 
tions, pre-registration  of  testing, 
and  advance  tickets,  write  Keith  L 
Watson  WB9KHL.  119  South 
Cherry  Street  #3,  Galesburg  IL 
01401-4527  or  call  309-342-3885 
evenings. 

WHITNEYVILLE  PA 
MAY  15 

The  Tioga  Co.  Amateur  Radio 
Club  is  sponsoring  its  10th  annual 
Hamfest  at  the  Tioga  County  Fair- 
grounds, in  Whitneyilfe  PA  on  May 
15  from  8  AM  to  4  PM.  Admission 
is  $3  at  the  gate  or  $2.50  in  ad- 
vance. Inside  tables  cost  $3  each, 
outside  flea  market  tables  are 
free.  There  will  be  free  parking  on 
the  grounds.  VEC  testing,  pfenty 
of  good  food  and  drink.  Talk-in  will 
be  on  146,79  or  146,52  Simplex, 
For  advance  tickets  (deadline 
May  1),  send  check  or  M.O.  to  Bill 
Reilly*  RO  4  Box  103,  Wellsboro 
PA  16901.  For  further  information, 
contact  John  Winkler  WB3GPY, 
RD  2  Box  267.  Wellsboro  PA 
16901. 

WRIGHTSTOWN  PA 
MAY  15 

The  Warminster  Amateur  Radio 
Club  is  sponsoring  their  14th  an- 
nual Hamfest  at  the  Meddletown 
Grange  Fairgrounds  in  Wrtght- 
stown.  Gates  open  at  7  AM  (6  AM 
for  vendors).  Admission  is  $3 
(XYLs  and  children  free),  Approxi- 
mately 80  indoor  spaces  with  8T 
tables  are  available  at  $5  per 
space.  Features  new  equipment 
vendors,  large  flea  market.  Talk-in 
on  146.52  Simplex  and  T47. 69/09 
repeater.  For  information  or  pre- 
registration,  contact  Frank  Chari- 
ton KA3FBP,  1 479  Kmgsley  Drive, 
Warminster  PA  18974;  215-675- 
2549. 

SO.  SIOUX  CITY  NE 
MAY  20-22 

The  1988  Midwest  ARRL  Con- 
vention will  be  held  at  SO.  Sioux 
City  Nebraska  on  May  20,  21 ,  and 
22.  There  will  be  seminars  on  DX, 
Packet,  computers,  computer  re- 
pair, handi-hams,  RTTY,  AMTOR, 
FCC.  ARRL  General  Counsel, 
and  more.  Programming  will  start 
Friday  afternoon  at  the  Manna  Inn 
at  2  PM.  A  get-acquainted  dinner 
with  entertainment  will  be  held  Fri- 
day night.  Activities  on  Saturday 
begin  at  8  AM,  There  wilt  be  pro- 
grams all  day  Saturday  and  Wouff 
Hong  Initiation  Saturday  night. 
FCC  examinations  will  be  given 
Saturday  morning,  There  will  be  a 


full  line  of  exhibitors,  large  flea 
market,  free  2  meter  rig  testing, 
and  ladies'  programs  Friday  after- 
noon and  all  day  Saturday.  District 
OSL  Manager,  MARS.  The  Ban- 
quet is  $10  pre-registration  and 
the  convention  is  $6.  Flea  market 
people  contact  Af  Smith  W0PEX, 
3529  Douglas  St..  Sioux  City  I  A 
51104.  For  convention  informa- 
tion, contact  Dick  Pitner  W0FZO. 
2931  Pierce  St.,  Sioux  City  I A 
51104. 

ABILENE  TX 
MAY  21 

The  Key  City  ARC  is  sponsoring 
its  annual  ham  radio/computer 

swapfest  on  Saturday.  May  21, 
Armed  Forces  Day,  at  the  Abilene 
Civic  Center  from  8  AM  to  5  PM. 
Doors  are  open  from  6  PM  to  11 
PM  on  Friday,  May  20  for  deafer 
setup.  Pre-registration  is  $5+  Ad- 
mission at  the  door  is  $6.  Tables 
are  $2  each.  A  6:45  AM  to  7:45  AM 
ham  breakfast  and  7:30  PM  BBQ 
dinner  are  planned  at  the  Abilene 
Inn.  Plenty  of  parking.  Also 
planned:  a  tour  of  Dyess  AFB  and 
the  B-7  bomber,  an  air  show,  a 
tour  of  the  mall  of  Abilene  for  the 
ladies,  and  a  gun  and  knife  show. 
For  more  informal  ion,  call  Silt 
N5DOX  at  915-698-4606  after 
noon  local  tirne^  Send  pre-regis- 
trations  to  KCARCW  PO  Box  2722, 
Abilene  TX  79604. 

CADILLAC  Ml 
MAY  21 

A  Shop  &  Swap  sponsored  by 
the  Wexaukee  ARC  on  May  21, 
from  8:30  AM  to  3  PMT  will  be  held 
at  Ihe  Cadillac  Middle  School,  in 
Cadillac.  Featuring  guest  speaker 
Doug  DeMaw  W1FB.  Swap  ta- 
bles, food.  Talk-in  146,97  re- 
peater. Admission  is  $3.  Tables 
are  $6  each.  Contact:  John  Crad- 
dock  KX8Z  at  616-797*5491  or 
write  Wexaukee  ARC,  PO  Box 
163.  Cadillac  Ml  49601, 

COLORADO  SPRINGS  CO 
MAY  21 

The  Pikes  Peak  Radio  Amateur 
Association  will  hold  its  1988 
Swapfest  on  May  21  from  8:30  AM 
to  4  PM  at  the  Rustic  Hills  Mall  at 
Palmer  Park  and  Academy  Blvd. 
Free  admission.  Table  rental  is  SB 
in  advance  and  $10  at  the  door. 
Commercial  dealers  and  VEC 
testing.  Talk-in  on  146-37/.97 
(courtesy  of  Pikes  Peak  FM  Asso- 
ciation). For  information  or  reser- 
vations,  contact  At  N0CMW,  303- 
473-1660  or  write  PPRAA 
Swapfest,  POBox  16521,  Cofora* 
do  Springs  CO  80935. 


DUBUQUE  IA 
MAY  21 

The  Great  River  ARC  of 
Dubuque  I A  will  operate  NS0U 
from  1 500Z  until  2200Z  on  May  21 
at  the  site  of  the  annual  Dubuque- 
fest  special  events  and  message 
center.  Operation  will  be  in  the 
lower  20  kHz  of  the  75,  40.  20, 
and  15  meter  general  bands. 
Station  N9FVN  will  simultane- 
ously operate  voiGe  in  the  10 
meter  novice  band.  For  QSL  card, 
send  SASE  to  NSQU,  2735 
Hickory  Hill,  Dubuque  IA  52001. 

KNOXVILLE  TN 
MAY  21 

The  Radio  Amateur  Club  of 
Knoxville  will  have  their  23rd 
annual  HamfestyComputer  Fair 
on  May  21  at  the  Kerbela  Temple, 
one  week  earlier  than  usual,  and 
for  one  day  only.  Admission  is 
$5.  Tables  are  $10  each,  Tafk-in 
will  be  on  147.90/.30.  Advance 
registration  is  required.  For 
more  information,  contact  Carol 
Whetstone.  Hamfest  Chairman, 
3702  Vista  Lane,  Knoxville  TN 
37921. 

SPR1NGDALEAR 
MAY  21 

The  Northwest  Arkansas  Ama- 
teur Radio  Club  will  sponsor  their 
1988  Annual  Hamfest  on  Satur- 
day. May  21  at  the  Rodeo  Center. 
Setup  starts  at  6  AM,  Doors  open 
from  8  AM  to  4  PM.  Featured  are 
indoor  swap  tables,  commercial 
exhibits,  snack  bar,  ARRUVEC 
testing,  forums  and  programs, 
prizes  for  hams  and  ladies.  Air- 
conditioned  facility.  Table  reser- 
vations are  S3  each.  For  more  in- 
formation or  reservation,  contact 
Chuck  Webb  KA5BML  or  Mary 
Webb  KA5HEV,  PO  Box  338. 
Prairie  Grove  AR  72753;  501-846- 
2847, 

PARAMUSNJ 
MAY  22 

The  Bergen  County  Amateur 
Radio  Association  is  sponsoring 
its  Spring  Hamfest  at  Bergen 
Community  College,  in  Paramus 
NJ.  Rain  or  shine,  8  AM  to  4  PM. 
Buyers  free,  sellers  at  $5  per 
space,  tailgate  only.  Talk-in  on 
146.19/79  and  ,52  direct.  Ama- 
teur testing,  Novice  through 
Extra,  8  AM  to  1 1  AM.  For  testing 
information  only,  contact  Pete 
Adeiy  K2MHP  at  201-796-8622. 
For  general  information,  contact 
Jim  Joyce  K2ZO,  286  Ridge  wood 
Blvd.,  Westwood  NJ  07675; 
201-664-6725. 
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IF  YOU  ARE  INTO  ELECTRONICS  AND  SAVING  MONEY  IS  IM- 
PORTANT TO  YOU,  THEN  YOU  OWE  IT  TO  YOURSELF  TO  TRY 
NUTS  &  VOLTS  MAGAZINE.  DISCOVER  WHY  THOUSANDS  OF 
SMART  PEOPLE  NATIONWIDE  TURN  TO  NUTS  &  VOLTS  EACH 
MONTH  TO  MEET  THEIR  ELECTRONIC  NEEDS.  WHETHER 
YOU'RE  BUYING,  SELLING,  OR  JUST 
TRYING  TO  LOCATE  THOSE  UNIQUE  | 
OR  HARD-TO-FIND  ITEMS,  FIND  OUT 
HOW  NUTS  &  VOLTS  CAN  HELP! 


IBE  TODAY! 

□  CHECK     □  MONEY  ORDER     □  VISA     D  MC 

Name 

Address^ 


State 


,.$•"' 


Card  No 


Exp.  Date 


CALL  FOR  ADVERTISING  INFORMATION 

DISTRIBUTOR  INQUIRIES  INVITED 


Subscription  Rates 

US     FUNDS    REQUIRED 


3rd  Class  Mail 

One  Year 

Two  Years 

Lifetime 


-  USA 

$10,00 
SIB.  00 
S5D.00 


1st  Class  Mail 

One  Year -USA   .  .   £18.00 
Canada  &  Mexico  .  .850.00 

Air  Mail 

Foreign -1  Year  .  .  .850.00 

Includes  one  FREE  40-word 
Classified  Ad 


A  National  Publication  For  The  Buying  And  Selling  Of  Electronic  Equipment 


CIRCLE  2S6  ON  READER  SERVICE  CARD 


QRV     Solar  Power  for  your  Station 


Tint  J2tW.95  Bullet  tested  QRV  5<)t«r  Power  Supply  kedpf  f 
dBpettercu  iht  ur  'round  the  clock  orptwea  y«ir  lOU-wiit  ilf: 
'Aiuou  60  Ins  a  month.  Contrtri  circmt  speed*  diBf^et  pruteuUi  jjcl 
tclh  &  Rated  baaene%  Fully  vscmhtat,  QRV.  expansible,  pc;rUbfc 

Iaimsios&ii  in[i» *<*  <•  j<t  Antennas IV e st 
1971  H.Oak  Ln..  Pravo,  UT  84604  (801)    J74-10H4 


FOR  THE  BEST  IN  LMEAfl  AMPUFIERS,  ANTtNNATUHERS, 
TRANSCEIVERS,  METERS  ETC.  REPLACEMENT  PARTS.  FAC- 
TORY SERVICE,  NEW  PRODUCT  INFO.  DOMESTIC,  INTER* 
NATIONAL  DEALER  INQUIRIES  INVITED. 


POBoxH 
E.  Rockaway  LI 
NY  11518,  USA 
TUt  4758244 
51oV&36-Zfi2!> 


rfigdte  ci>.  l/i£. 


CHANGE  OF  ADDRESS? 
CALL  TOLL-FREE: 

1-800-227-7585 

Please  allow  6  weeks  for  processing. 


CIRCLE  89  ON  READER  SERVICE  CARD 

SATELLITE  ENTHUSIASTS! 

We  are  pleased  to  announce  the  SAT 
TRAC  [1  -  a  completely  self-contained 
automatic  satellite  tracking  controler 
which  drives  all  popular  azimuth  and  el* 
evation  rotors*  This  unit  stands  alone* 

SAT  TRAC  II  uses  satellite  and  sta* 
tion  data  along  with  time  to  calculate 
the  satellite  position  and  antenna  point- 
ing angle  in  real  time*  This  information 
is  then  used  to  control  antenna  rotors* 


CIRCLE  263  ON  READER  SERVICE  CARD 


Satellite  Tracking  Ma<te  Easy 

For  more  information,  call  Of  write  to: 

Applied  Digital  Research,  Inc. 

P.O.Box  10184 
Sarasota,  FL  34232 
(813)378*3410 
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?    a  1 
All    RADIO  WQffcS  PRODUCTS  ak£  hade  with  pfciDC  on 
THE  AtCRlCAM  SlfC,    in  VAASA. 


THE  MULTIPLE  RECEIVER  SOLUTION 


4  Channel  Signal-to-Noise  Voter 

Expandable  to  JZCttannef  by  Juki  Adnmq  Curds 

Continuous  Voting 

LEO  iiuiicdiors  of  Cor  and  voiuil  Signals 

Bun  in  Calibrator 

Remote  Voted  Indicators  Pmrmd  Dti( 

1  6  Double  SifJedGokl  Pitted  <u  ptn  Cam 
HtiiKjte  [ftsabJp  Inpuis 
MORE 

Built  tested  and  calibrated  with  manual 

$350.00 

Telephone  interface  mm  actable 
for  more  mfoFmalion  calt  or  write 

HALL  ELECTRONICS 

Voter  Department 

815  E  Hudson  Street 

Columbus.  Ohio  43211 

(614)261  887 1 


CIRCLE  328  ON  READER  SERVICE  CARD 
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CIRCLE  ISO  ON  READER  SERVICE  CARD 


CIRCLE  48  ON  READER  SERVICE  CARD 


Number  1 5  on  your  Feedback  card 


DEALER  DIRECTORY 


CALIFORNIA 


Burbatik 

New  HAM  store  upeo  and  ready  id  make  i  DEAL  We 
carry  all  lines,  ship  UPS,  and  are  open  Sunday,  A- 
TECllELEtTROMCS.  1033  HoHynuud  V\  a>  .  Hur- 
bankCA  9150$  (818*845-9203. 

San  l)iej;i* 
Hard  to  find  pans,  surplus  electronics,  standard  tine 
items.  Hams,  hobbyists,  industrial  professionals  from 
nuts  &  bolts  to  laser  diodes  .Flee ironically  speaking. 
Gateway  \  g«rt  hi  M-F  9-5:30  Sal.  9-5.  GATKWAl 
r  I  ECTRONK  S,  4633  Convm  St..  San  Diego  CA 
92III;(6I9|27«^>802, 


COLORADO 


Denver 
Hard  to  find  party,  surplus  electronics,  >tarkljrd  line 
items,  Ham>.  hohoyists,  industrial  proJes-Moruils— from 
nuts  A  bolts  to  laser  diodes... Fleet roakally  speaking, 
Gateway's  j-oi  it'  MP  M  *M  Sat.  9-5.  GATEWAY 
ELECTRONICS.  51 15  V  Federal  Blvd.  #32,  Denver 
CO  80221:  (303 I45K-5444. 


DELAWARE 


New  Casllr 
Factory  authorised  dealer1  Yaesu.  ICOM.  Ten- Tec. 
KPK.  Ketwwiud,  A  FA.  Kantmnics.  Saniec.  Full  line  of 
accessories.  No  sites  lax  in  Delaware.  One  mile  off 
j  95  BteLAWARK  AM  ATI  I  K  SLPPLW7I  Mead- 
ow Road,  New  Castle  DE  19720:  (302)328-7728. 

Wilmington 
Delaware's  friendliest  ham  store,  Also  Short wave  sup- 
plies AMATEUR  &  ADVANCED  COMMUNICA- 
TIONS. 3208  Concord  Pike.  WHmingtiin  Dt-  UH03: 
(MZ)47&-2757, 


FLORIDA 


Miami 
Casa  Marconi.  Inc.  Pre-owned  communications  equip- 
ment   We  do  repairs  CASA  MARCONI.  INC.,  7189 
Stt   Xth  Street,  Miami  Ft  33144:  1 305*264-8443; 
i  VU5  >264#i43, 


Honolulu 
Kenwood.  ICOM,  Yaesu.  H>-Ciain,  Cushtralt,  AEA, 
KLM,  Tri-FX  Towers.  Fluke,  Bel  den.  Astmn,  Etc. 
HONOLULU   ELECTRONICS,  819   keeaiinmlu 
Strert.  Honolulu  HI  96814:  iKUKl<M9-5564. 


Preston 

Ross  WB78YZ  has  the  largest  stock  of  amateur  gear  in 
the  Imermoumain  Wesl  and  the  besi  prices.  Call  me  lor 
all  your  ham  needs  ROSS  DISTRIBUTING,  78  S. 
State,  Presinn  ID  83263;  (24)81852-41830. 


Littleton 

Reliable  hanist  ore  servicing  New  England.  Full  line  of 
Kenwood  and  ICOM  slocked  and  serviced,  AEA,  AR- 
RL  Publications.  Anphenol.  Alpha  Delta .  Austin, 
Aviinii,  Altnco,  Amccu.  Bencher.  B&W.  Cushcraft. 
Carol  Cable.  Dam,  Hustler,  KLM,  Kenpro,  Lar&cn, 
Rohn,  RF  Concepts,  Tokyo  Hy- power.  Trac  Keycrs. 
Vihmplcx.  Wei*,  etc.  TEL-COM,  INC,  675  Grail 
Road  (Ki.  119)  Liuklim  MA  01460;  f6l7)4H6-3400. 
(3040>. 


Si.  Loub 

Hard  to  find  parts,  surplus  electronics,  standard  line 
items.  Hams,  hobbyists,  industrial  professionals-  from 
mils  &  bolls  to  laser  diodes.,  .Electronical  1>  speaking. 
Gateway's  got  ill  M-F  9-5;3G  Sat.  9-5.  GATEWAY 
ELECTRONICS,  8123  Pag*  Blvd.,  SL  Louis  MO 
63130;  1314*427-61 16. 


NEW  HAMPSHIRE 


Tterry 
Serving  the  ham  communit)  with  new  and  used  equip- 
ment. We  stock  uud  service  most  major  lines:  ARA* 
Astron,  B&W.  CushcrnfL  Encomm*  Hy-Gaim  Hustler, 
U'OM,  Kenwood,   KLM.  Larsen,    Mirage.   M*^k> 
N*>kv  rotors,  cable  and  connectors    Business  hours 
Mon ,  -Sal.  10-5.  Thursday  10-7.  Closed  Sun    Ho  hd.i\  s 
KHENDELL   ELECTRONICS,  8  Londonderry 
Road.  Hern  MI  0J038;  (603)434-537L 


Lyndhurst 
Finally  a  ham  store  in  NJ  Located  '4  mile  south  of  Ri  1 
Mon   Wed.    11:30-7:30.  Thursday    11:30-9,  Friday 
11:307:30.  and  Saturday  9-3.   Visa/MC    ARAKlN 
SYSTEMS,  276  Oriental  Place,  Lyndhurst  NJ 
07071;  (201)9394)015. 


NEW  YORK 


Jamestnwn 

Western  New  York's  fines!  amateur  radio  dealer  ieaiur- 
ing  (COM -Larsen  A FA-Hamironics-Astron.  New 
and  used  gear  VHF  COM  Ml  N|(  ATJONS.  915 
North  Main  St.,  Jamestown  NY  14701.  i"lr»frfi4- 
6345, 


New  York 
New  York  City's  Lji^vsI  Full  Service  Ham  and  cum 
mcrcial  Radio  Store    HARRY  ELECTRONICS,  512 
Broadway ,  New  York  NV  10012;  (2 1 2)925-7000, 


Greensboro 

9a.m.  to  7p.m.  Closed  Monday.  ICOM  <>ur  speciatry- 
Siiles  <&  Service.  F&M  ELECTRONICS.  3520  Rock^ 
Ingham  Road,  Greensboro  NC  27407;  m**^**1*- 
3437. 


Columbas 

Central  Ohio's  full  line  authorized  dealer  for  KtftwootL 
ICOM,  Yaesu,  Ten -Tec.  Info- Tech,  Japan  Radio, 
AEA,  Ctishcraft,  Hustler,  and  Butternut.  New  and  used 
equipment  on  display  and  operational  in  our  4000  sq  Ir 
StOfe,  1  ^irge  SWL  depanment,  too.  UNIVERSAL  AM* 
ATEl  R  RADIO.  I2H0  Aida  l>ri\t.  RcynnldsiMiru 
<Columbusl  OH  43068;  it» 1 4 1866-4267, 


PENNSYLVANIA 


Trcvose 

Same  Location  far  over  3B  years.  HAMTRONICS, 
DiV.  Ol  TREVOSE  ELECTRONICS,  4033 
Brownsville  Road,  Trcvosr  PA  19047;  (215)357* 
1400. 


TENNESSEE 


Memphis 
M-F  9-5;  Sai  N2;  Kenwood,  ICOM,  Ten-Tee. 
I  tashgiaft,  Hy-Cam,  Hustler,  l^irsen,  AEA,  Mirage, 
Amentum,  etc  MEMPHIS  AMATEUR  ELEC- 
TRONICS, 1465  Wells  Station  Road,  Memphis  TN 
38108;  Call  Toll  Free:  (K00>23^616K+ 


TEXAS 


Dallas 

In  Dallas  Nince  l%0,  Wc  feature  Kenwood.  ICOM, 
Yaesu,  AEA,  Buttermil,  Rohn,  amateur  publications, 
and  a  lull  line  ofiictessories.  Factory  authorized  Ken- 
wood Service  Center,  ELECTRONIC  CENTER. 
INC.*  2809  Ross  Ave,.  Dallas  TX  75201:  ill4)526- 
2023, 

Houston 

Hard  to  find  parts,  surplus  electronics,  standard  line 
item>.  Hams,  hohrnisrv  industrial  prnles>i*mals  -fn 
nuis  &  rmlts  to  laser  diodes, ,, Electron icaliy  speaking. 
Gateway's  got  it'  M-F  9*5:30  Sat.  M.ttATEWAY 
El  111  ICONICS,  HMH?  Richmond  Ave.  #100,  Hous- 
ton IX  77042-  (713)978-6575. 

Souths esl  Houslon 
Full  line  of  Equipment  and  Accessaries,  in-hemse  ser- 
vice. Texa*  01  Ten  Tes  l\aler!  MIKSItIN  COM  Ml  - 
NICATIONS,  11903  AliefClndine,  Suite  500. 
Houston  T\  770«2;  I713WT79-7764, 


DEALERS 

Your  company  name  and  message  can  conuiii  up  to  25  words  lor  as  little  ai  Sl'W  yeailv  (prepjiid)1  or  $50  lor  three  months  {prepaid).  No  mention  of  mail-order  business 
pi'miiUed.  Directory  tcxi  arwJ  pay  mem  musi  reach  us  60  days  in  advance  nl'puhlicuiion.  For  example,  udverttsini!  tor  the  April  KH  issue  must  be  in  our  hands  by  Februury  1st.  Mail 
It)  73  Amateur  KaJ/o.  Hope  Currier,  WCE  Center.  Peterborough.  NH  0345H 
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Number  32  on  your  Feedback  card 


Hams  Around  the  World 


Photo  A.  The  t987  ML  Athos  DXpeditioners:  (left  to  right)  standing  Aiex 
SV2QO,  George  SV2UA,  Nikos  SV2RE.  Sitting;  Paul  SV2TX,  Lefteris 
SV2UF,  and  Nick  SV2WT. 


Chod  Hams  VP2ML 

PO  Box 4361 

Santa  Rosa  CA  95402 

MT,  ATHOS  AT  LAST! 

In  September  1987  six  Greek 
amateurs  staged  what  many  DX- 
ers  around  the  world  were  starting 
to  suspect  would  never  occur:  a 
legitimate  operation  from  Mt. 
Athos,  No  Greek  amateur  had  ob- 
tained permission  to  operate  from 
the  Holy  Mountain  since  Manos 
SV1IW  was  on  in  1980.  In  the  in- 
tervening years,  the  Greeks  have 
carefully  scrutinized  every  opera- 
tion from  the  remote  peninsula, 
and  quickly  cried  "foul"  whenev- 
er Ihey  found  problems. 

For  example,  the  Greeks  bitter- 
ly fought  DXCC  acceptance 
of  Frank  Turek  DL7FT's  operation 
as  DL7FT/SV/A,  and  even  con- 
vinced the  Greek  authorities  to  re- 
voke Frank's  reciprocal  amateur 
license.  (The  DF7FT/SV/A  opera- 
tion was  eventually  accepted 
for  DXCC  credit.)  Then  in  1986 
the  Greeks  stopped  several  Ital- 
ians from  mounting  a  "radio  prop* 
agation  study"  from  Mt,  Athos, 
(See  "Almost  Athos,"  in  the  May 
'87  'DX  f  column.)  Whenever  the 
Greek  amateur  community  object- 
ed to  hams  from  other  countries 
operating  from  Mt.  Athost  DXers 
around  the  world  said,  "Why  don't 
you  operate  from  Athos?"  After 
several  years,  DXers  were  be- 
ginning to  despair,  and  started 
talking  about  deleting  Mt.  Athos 
from  the  DXCC  list.  So  it  was 


great  news  when  the  Greeks 
announced  that  they  would  soon 
be  on  from  the  Holy  Mountain* 

Short  Notice 

The  operation  began  on  the 
evening  of  Sept.  15,  when  Nick 
Georgiadis  SV2RE,  President  of 
the  Radio  Amateur  Union  of 
Northern  Greece,  received  word 
from  Apollo,  a  35-year-old  monk  at 
the  Dochiariou  monastery,  that 
he  had  finally  obtained  entry  and 
transmission  permission  from  the 
Holy  Epastasia.  Nick  had  been 
negotiating  for  several  years  with 
Apollo,  who  is  studying  for  his  own 
amateur  license,  to  get  this  covet- 
ed permission.  The  permit  was 
valid  for  15  days. 

Nick  immediately  sprang  into 
action,  and  started  to  round  up 
amateurs  who  could  get  away 
for  a  two-week  DXpedition  at  a 
moment's  notice.  Many  local 
hams  had  already  used  their 
yearly  vacation  time,  and  others 
had  commitments  that  prevented 
their  getting  away  for  two  weeks 
But  within  two  days  Nick  pulled 
together  ftve  other  amateurs  and 
hundreds  of  pounds  of  amateur 
radio  gear  including  the  follow- 
ing: Yaesu  FT-101,  FT-102, 
FT-98Q\  ICOM  IC-72GA,  IC-740, 
IC-745,  and  Kenwood  TS-520, 
They  atso  brought  along  VHF  and 
UHF  rigs  and  antennas,  beams, 
and  generators. 

At  5  AM  on  Sept.  18,  the  group 
stuffed  themselves  and  all  their 
gear  into  a  small  rented  van  and 


headed  out  of  Thessaloniki  for  the 
port  of  Ouranoupolis.  where  they 
expected  to  catch  the  ferry  that 
serves  the  roadless  Athos  penin- 
sula- Unfortunately,  the  boat  oper- 
ators refused  to  allow  their  cans  of 
gasoline  for  the  generators.  The 
amateurs  had  to  settle  for  a  single 
25-liter  can,  enough  to  run  the 
generators  for  a  single  day. 

Despite  the  short  planning  peri* 
od  and  ferry  problems,  the  group 
landed  at  the  1000-year-old 
monastery  of  Dochiariou  and 
quickty  erected  their  antennas: 
tribanders  and  multi-band 
dipofes.  The  monastery  loaned  a 
two-story  building  to  the  ama- 
teurs, and  provided  generator 
power  during  the  day,  allowing  the 
group  to  use  their  linear  amplifi- 
ers. The  monks  even  provided 
gasoline  for  the  DXpeditioners' 
own  generators  for  contacts  at 
night. 

Quite  a  Haul 

Using  eight  HF  rigs,  the  six  op- 
erators made  almost  23,000 
GSOs  in  13  dayst  using  their  own 
calisigns  /SY.  They  tried  to  keep 
three  stations  on  the  air  at  all 
times,  breaking  only  for  meats  and 
generator  maintenance.  As  might 
be  expected,  nearly  half  of  their 
contacts  were  with  European 
hams,  but  they  managed  about 
7000  contacts  with  North  Ameri- 
can DXers,  4000  with  South 
America,  and  even  1300  Oceania 
GSOs.  The  only  problem  was  with 
Asia.  The  Japanese  amateurs 
couldn't  hear  the  group,  as  a 
steep  mountain  blocked  the  path 
to  the  northeast.  George  SV1UA 
and  Nick  ended  up  hauling  an  en- 
tire HF  station  and  generator  to 
the  lop  of  a  1200-meter  high 
mountain  to  make  about  1000 


Asian  QSOs.  Most  of  the  contacts 
were  SSB,  but  SV2UF/SY  made 
about  3000  CW  QSOs. 

Considering  lhal  none  of  the  op- 
erators were  either  experienced 
DXpeditioners  or  contesters,  the 
group  did  a  very  fine  Job  handing 
out  Mt.  Athos  contacts. 

Not  True 

A  controversy,  however,  tainted 
this  operation.  After  the  group  re- 
turned to  Thessaloniki,  some  of 
the  DX  publications  printed  a  false 
rumor  that  the  group  was  de- 
manding $5  tor  QSL  cards,  which 
would  be  a  violation  of  DXCC 
rules.  There  was  no  truth  to  the 
rumor,  and  the  Greeks  have  never 
even  asked  for  donations,  al- 
though the  trip  entailed  consider- 
able expense  to  the  individual  op- 
erators. The  local  radio  club 
SV2SV  handled  the  QSL  chores 
for  all  six  operators,  and  no  addi- 
tional donation  or  contribution 
other  than  return  postage  was  re- 
quired. 

Goodwill 

The  group  established  excel- 
lent relations  with  the  monks  at 
Dochiariou,  and  fully  expect  to  re- 
turn for  another  DXpedition  in  the 
near  future.  Perhaps  they  can  set 
up  a  station  better  suited  to  Asian 
contacts,  and  maybe  even  take 
along  some  experienced  CW  op- 
erators and  DXpeditioners  to 
make  even  more  contacts  next 
time.  Meanwhile  ApoNo  continues 
to  study  for  his  amateur  license, 
between  his  work  and  religious 
duties,  which  take  up  to  1 6  hours  a 
day.  Apollo  has  taken  the  CW  test 
once,  but  has  not  yet  passed  it. 
When  he  does,  ML  Athos  will  fall 
way  down  the  list  of  Most  Wanted 
countries. 


__. 
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Photo  8,  The  Dochiariou  Monastery  on  the  southwest  side  of  the  Ml 
Athos  peninsula,  site  of  the /SY  operation. 
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'There's  No  Better  1 0 
Meter  or  CB  Antenna  Made" 

Jo  Gunn  Enterprises 

Route  1 ,  Box  383 

Ethelsville.  AL   35461 

(205J  658-2229 

Hours:  Mon  -  Fri.  10  am -6  pm  (CST) 


JGAR-   PlSTOi 


JGAft-  HILLBIUV 


< 


^  GUNN  ^ 
Antenna) 


Gj-n    4  75  DO 


2Q0Q  CW  *OO0  P£P 
HegftE    10  f«rf 
A*-ijhr   8  0  Lbi 
Manual    trKMkimd 

&063T6  Aircraft 

Require*  1  Coa*4ji  C*ft{* 


Gam   HOAlMtol  -  5  25  Oft, 
V.«*#i    4)J[» 

Mutl^tcaliiMi  Faciote 
Haf^ontal  -  1  .*  Trtttn 
v«in>c«4     IS  Timei 

Hprx  to  Van  Sceantt  m 
JO  2b  Ofi 

PbMfHrtMff  1000  CW 
•OOQPiP 

w**gftt    10  tJ>\ 
Wtlanaia    Ar*o*r**f 
6043  Tfi  Aircraft 
aluminum  Tutn^g 
tteNHVi.  2  5*p*Wti  CoauMrf 
tablet  t«  Hw*-jp 


NEW   4    ELEMENT 
10   METER  BEAM 
NOW  AVAILABLE 


Call  or  Send  $2.00  for  Complete 
Catalog  and  Pricing  of  Antennas, 
($2.00  Refundable  on  1  st  Order.) 

DEALER  INQUIRES.  PLEASE  CALL 


-GET  MORE  OX  WITH  THIS  TOWER- 

Finally  a  200  ft,  tower  you  can  afford. 
and  climb  In  any  weather.  Your  neighbors 
will  love  it! 

This  original,  personalized  8x10  black 
and  white  caricature  comes  "factory  assem- 
bled", in  a  heavy  acrylic  frame  ready  to  hang 
in  your  shack.  Allow  4  6  weeks  lor  delivery 

Just  a  clear  close  up  photo  will  allow 
us  to  put  your  face  on  the  tower.  Also  in- 
clude your  call  sign,  name,  address  and  a 
check  for  $35.00  made  out  to: 

DAVID  ALAN  GRAPHICS 
P.O.  BOX  35 
BATAVIA,  IL  60510 

-NO  BUILDING  PERMIT  REQWRED- 

XYL  version  available 

Photo  will  be  returned,  shipping  included. 

Copyright  1988  David  Alan  Graphics 


THEY'LL  THINK 

THEY'RE  JUST 

HAVING  FUN 


YOU'LL  KNOW 

THEY'RE 

LEARNING 

Carole  Perry's  (Dayton  19a?  Horn  o?  The  Year) 
"Introduction  To  Amateur  Radio4' 
package  allows  children  of  all  abilities 
to  achieve  success. 

Ready-to-teach  package  contains  Teacher's 
Manual  with  26  lesson  plans,  Code  Practice 
Oscillator  for  Morse  Code  practice, 
Spacecode  audiocassette  which  follows 
lesson  plans, 

D  Any  motivated  teacher  can  teach  the  program 
D  Ham  Radio  program  is  used  as  a  motivational 
tool  to  teach  skills  in  other  subject  areas, 

D  24  hour  Hotline  is  available  for  help 
and  questions. 

□  High  motivational  aclivittes,  homeworks,  fund 
reisers,  quizzes,  &  reproducibles  included 


=  Media 


r 

1 

1 
1 

1 
1 


Mentors  — 


PO.  BOX  1646 
STATFN  ISLAND. 
NY  10314 
718  983-1416 


*FiCH 


LIMITED  TIME  ONLY-FREE  VIDE 
CASSETTE  SHOWING 
CLASSROOM  USE 


n 
1 


CHECK  ONE 


_  Payment  enclosed  (shipping 
and  handling  FREE) 
D  BUI  me;  school  address  only 
(shipping  and  tionditng  will  be  added) 
Please  send  me  one  package  o!  introduce  ton  To 

Amateur  Radio"  ot  only  $99.99 

Please  send  me  _       additional  Codehey 

lOOO's  a!  only  $19.95  each  $ 

Please  send  me additional  Spacecode 

audiocassenes  ot  only  ie.99  earn  S 

TbWe  tffscautir  of  0%  «*n  order*  of  5  o*  more  ot  tn<*  same  Sim 

TOTAL  PRICE 


Please  include  feu  eiem  pi  n  u  mtiet  wtafft  OPPtcOOte 

Narrie. 


CIRCLE  321  ON  READER  SERVICE  CARD 


PORTABLE  POWER  AT  FAR 
BELOW  DEALER  COST! 


Be  prepared 

tor  storms 

al  year  'round. 


GENERATORS 

You  can  enjoy  money-saving  prices  on 
these  powerful  energy  sources,  Manufac- 
turer's overruns  at  FAR  BELOW  dealer 
cost!  For  camping,  home  emergency  use 
or  commercial  use  Provides  instant  powerl 

MOTE  Gener  attxs  should  no*  be  operated  i  n  an  enclosed 
structure  See  specified  information  en  the  owner's 
manual 

IJmrted  Factory  Warranty 
One- Year  on  Parts  &  Labor. 

A.  1,200  Watt  Continuous  Duty 
RECOIL  START  GASOLINE      $Q^Q 
Compare  At:  *695,00  .         «a#*#^ 

Item  H- 3551 -5477-005  Ship,  handling:  $19,00 

B.  2300  Watt  Continuous  Duty 
RECOIL  START  GASOLINE      $*2£C} 
Compare  At:  *845.00  .  .       WWW 

Item  H-3551 -1043-314  Shipped  freighl  collecl 

C.  4,000  Watt  Continuous  Duty 
RECOIL  START  GASOLINE      $4QQ 

Compare  At:  *925-00  -  .  -     **■■■  9 

Hem  H-3551 -1043- 355  Shipped  freight  cotled 

D.  4,000  Watt  Continuous  Duty 

ELEC,  START  GASOLINE  %A  Q  © 

Compare  At:  '1100.00    .  .    TOO 

Item  H-3551- 1043-371  Shipped  freight  collect 

E.  4,000  Watt  Continuous  Duty 
MULTI-FUEL  ELEC.  START     $CL*}Gk 
Compare  At:  *1195.00 .  .       X9m*  & 

Item  H-3551  -1043-348  Shipped  freight  collect 


Credit  card  customers  can  order  by 
phone,  24  hours  a  day,  7  days  a  week. 

Call  Toll-Free: 

1-800-328-0609 


i 
l 


SEND  TO: 


C  O  M  B 


^Authorized  Liquidator 
1405  Xenium  Lane  N/ Minneapolis.  MN  55441*4494 


|  Send A.  Generator^)  @$349ea  tern  H-3551  -5477-005 

|  Send B.  Generator^)  @  S3S9  ea  Item  H-3551  1043-314 


i 

i 


I  ! 


i 


I  ! 

I 

I 


Send C-  Generator*)  @>$429  ea.  Item  H- 355r- 1043-355 

Send D.  Gen*n*on>}  (®  S4S8  ea.  Hem  H-3551  -1043-371 

Send  __  k  Generators}  i  SC29  ea.  Hem  H-3551  - 1043  348 

Add  S1900  each  lor  insured  shipping,  handling  lor  A, 
Generator.  All  others  are  shipped  freight  collect 
(Minnesota  residente  add  6%  sates  lax.  Sorry,  no  COD 
orders) 

O  My  check  or  money  order  is  enclosed  (No  delays  m 
processing  orders  paid  by  c  heck.) 


PLEASE 
CHECK 


Acd.No. 


D 


HH 


|V        w 


□ 


_Exp. 


L 


PLEASE  PfW/T  CLEARLY 
Name 


Address 


-ApL#. 


CIRCLE  241  ON  READER  SERVICE  CARD 


I 
I 
I 
I 
I 
I 
I 
I 

|  S*gn  Here 

CIRCLE  129  ON  READER  SERVICE  CARD 
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Crty. 
BP 


Phone 


Number  33  on  your  Feedback  card 


Mike  Bryce  WB8VGE 
2225  Mayflower  NW 
Massillon  OH  44646 


DIGITAL  QRP 


cw 


People  geared  to  QRP  lend  to 
really  go  in  for  the  small  and  sim- 
ple construction  projects,  CW, 
therefore,  is  QRP's  principal 
mode  since  it  is  the  most  basic 
It's  much  simpler  to  build  a  CW- 
only  transmitter  than  a  SSB  unit. 

The  main  goal  in  QRP  operation 
is  to  communicate  with  another 
person  using  the  least  amount  of 
power  The  name  of  the  game  is  to 
be  understood  and  not  to  intimi- 
date. A  much  slower  pace  helps 
avoid  "fills**  or  "repeats,"  Aver- 
age QRP  CW  speeds  range  from 
10-20  wpm. 

This  speed  goes  way  up  when 
propagation  is  good,  Operators 
often  use  terminal  units  (TUs)r  to 
decode  CW  sent  faster  than  40 
wpm.  Most  operators  use  a  termi- 
nal unit  to  decode  the  CW  for  a 
computer  These  terminal  units 
have  very  narrow  filters,  so  it 
doesn't  take  much  transmitter 
drift  for  the  signal  to  fail  outside 
the  decoder  bandwidth,  VFO  sta- 
bility, therefore,  is  critical  for  the 
copier  using  a  TU. 

The  Ten-Tec  Argosy,  Argonaut 
509,  and  515  and  Heathkit  HW-9 
are  all  very  stable .  The  VFO  on  the 
HW-8  needs  work,  however,  and 


Low  Power  Operation 

an  op  may  as  well  forget  about 
using  the  HW-7. 

I  use  a  computer  to  decode  CW 
sent  faster  than  30  wpm.  My  com- 
puter for  the  task  is  the  Radio 
Shack  Color  Computer  It.  A  home- 
made decoder  picks  up  audio 
from  the  Argosy,  decodes  the  sig- 
nal, and  displays  the  results  on 
the  monitor.  The  computer  also 
sends  my  CW  back  to  the  other 
station.  Only  a  simple  switching 
transistor  and  reed  relay  is  re- 
quired. 

Ops  who  can  copy  high  speed 
CW  by  ear  aren't  usually  much 
bothered  by  slight  VFO  drift. 

Look  for  high  speed  CW  on  or 
about  7.032  MHz, 

ccw 

This  is  "Coherent  Continuous 
Wave.1'  In  essence,  CCW  allows  a 
higher  keying  rate  for  a  given 
bandwidth  than  CW  by  sychroniz- 
ing  the  transmitter  and  receiver 
Raymond  Petit  W6GHW  de- 
scribes his  experiments  in  Sep- 
tember 1975  OST  Adrian  Weiss 
WGRSP  also  did  some  experi- 
ments on  CCW  in  1977.  Ade  wrote 
about  these  in  June  and  July  1 977 
issues  of  CO,  with  astonishing  re- 
sults. 

In  addition  to  spectrum  econo- 
my, CCW  gives  a  20-dB  stgnal-to- 
noise  improvement  over  a  typical 
CW  signal  using  standard  band- 
widths. 

I  encourage  those  who  have 


Photo  B.  It  may  not  be  much  to  took  at  but  my  CW  decoder  allows  high 
speed  CW  up  to  100  wpm  when  connected  to  a  computer. 


experimented  with  CCW  to  share 
their  observations  with  me. 

RTTY 

QRPers  also  dabble  in  ra- 
dioteletype.  Baudot  code  is  used 
in  RTTY.  Common  speeds  are  60 
wpm  and  100  wpm — only  a  few 
stations  operate  on  75  wpm. 


tor  to  shift  the  VFO  down  in 
frequency.  Voltage  to  the  diode 
causes  it  to  conduct  and  ground 
the  capacitor,  causing  the  desired 
Shift  in  frequency,  The  terminal 
unit/computer  controls  the 
voltage  to  the  diode. 

Have  any  ol  the  readers  tried  to 
FSK  the  VFO  of  a  HW-8?  II  looks 


"Average  QRP  CW  speeds 
range  from  10-20  wpm. " 


Photo  A,  Don't  forget  Packet  radio  for  the  QRP  stations.  Here's  a  unit 
running  24  hours  a  day  on  solar/wind  power 


Many  hams,  myself  included, 
used  to  use  old,  oily  chatterers,  like 
the  Model  15  Teletype™,  Model 
19,  and  28ASR  machines  to  de- 
code RTTY.  These  klunkers  are 
quickly  fading  from  the  scene. 
There  are  now  many  computer 
TUs>  such  as  my  Color  Color  com- 
puter; which  decode  the  Baudot 
code  m  utter  silence. 

The  TU  converts  the  audio 
tones  from  the  receiver  into  a  on/ 
off  voltage  and  routes  it  to  the 
computer  via  the  RS-232  port.  The 
computer,  with  the  proper  soft- 
ware, then  decodes  the  TU  output 
and  displays  the  results  on  the 
monitor,  Some  of  the  simpler 
phase-tacked  loops  do  a  fair  job 
decoding  the  audio  from  the  radio 
into  Baudot  code,  provided  the 
bands  aren't  too  congested. 

Most  QRP  radios  can  receive 
RTTY;  Those  with  a  very  narrow 
CW  bandwidth  don't  allow 
enough  of  the  RTTY  signal 
through  to  let  the  terminal  unit  de- 
code it  Again,  a  stable  VFO  is  a 
must. 

The  operator  needs  only  to  shift 
the  transmitter  frequency  down 
1 70  Hz  This  is  called  narrow  shift. 
Wide-shift  RTTY— 850  Hz— is  not 
very  popular  today.  Direct  fre- 
quency-shift keying  is  done  by  us- 
ing a  diode  and  a  variable  capab- 


possible  on  paper.  The  only  trou- 
ble I  foresee  is  keeping  the  proper 
170-Hz  shift  on  the  different 
bands— the  HW-8  has  a  record  of 
moving  the  CW  offset  from  band 
to  band.  Those  who  have  dabbled 
with  this,  please  send  in  your  ob- 
servations. 

Audio  Frequency  Shift  Keying 
(AFSK)  is  where  the  the  frequency 
of  an  audio  signal  shifts  from  one 
frequency  to  another.  The  resting 
tone  (MARK)  frequency  is  2125 
Hz.  The  frequency  shifts  up  to  the 
SPACE  tone  of  2295  Hz.  AFSK  is 
used  almost  entirely  on  frequen- 
cies above  50  MHz. 

Modern  HF  RTTY  stations  use  a 
different  approach  to  generate 
FSK:  they  feed  AFSK  tones  into 
the  microphone  input  of  an  SSB 
transmitter.  The  output,  while 
technically  J2B  emission,  is  indis- 
tinguishable from  the  F1B  emis- 
sion when  properly  designed  and 
adjusted.  This  method  is  the  gate- 
way to  RTTY  for  Argosy  and  Arg- 
onaut owners.  I  used  my  Argonaut 
on  20-meter  RTTY  with  excellent 
results. 

Because  of  the  100%  duty  cycle 
of  RTTY  operation,  take  care  to 
keep  RF  power  transistors  within 
their  ratings.  Power  supplies  are 
called  on  for  extra  key  down-time. 
Many  100-watt  transceivers  must 
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operate  at  50-75%  power  for  safe 
operation, 

QHP  RTTY  is  not  at  afl  hard. 
Most  of  the  activity  is  on  20  me* 

ters.  Remember  to  use  LOWER 
sideband.  Beginners  should  try 
their  luck  in  the  middle  of  the  day 
on  weekdays  since  evenings  and 
weekends  are  much  too  crowded 
for  low  power. 


"Coherent  CW 

gives  a  20-dB 

signal-to-noise 

improvement  over 

a  typical  CW 

signal  using 

standard 
bandwidths.  ff 


Catling  CQ  on  RTTY  with  two 
watts  is  unrealistic,  It's  best  to  tail- 
end  a  QSO.  Listen  for  CQs— the 
RTTY  CQ  has  a  sound  all  its  own, 
which  an  operator  soon  learns  to 
pick  out.  Leave  the  main  tuning 
dial  in  one  spot  and  use  the  RIT  to 
tune  in  the  RTTY  station,  it  prevents 
leap-frogging  all  over  the  band. 

The  budding  RTTYer  needs 
only  a  terminal  unit,  computer  and 
SS8  transceiver.  I  don't  suggest 
bothering  with  a  mechanical 
machine.  For  more  words  of 
wisdom  on  RTTY,  check  out  the 
RTTY  Loop  every  month  in  73 
by  Marc  Leavey,  MD  WA3AJR. 
Wonder  if  he'll  take  an  interest 
in  QRP? 

Amateur  Teleprinting 
Over  Radio  (AMTOR) 

This  mode  fs  Nke  RTTY  with 
one  important  difference.  Noise 
and  fading  easily  trash  RTTY 
signals.  When  the  terminal  unit 
can't  decode  part  of  the  Baudot 
code,  the  data  is  lost.  This  is 
called  "taking  a  hit,"  and  can  ruin 
copy  with  enough  errors.  AMTOR 
has  a  built-in  error  correction 
scheme. 

This  is  the  key  to  AMTOR's 
success.  Time  diversity  allows  the 
signal  more  than  one  opportunity 
to  reached  the  desired  station. 
In  other  words,  the  same  signal 
sent  at  different  times  will  experi- 
ence different  fading  and  noise 
conditions.  When  in  QSO  with 
someone  using  AMTOR*  if  the 
receiving  station  detects  a  bad 
code  element,  the  transmitter 
is  turned  on  and  asks  the  send- 
ing station  to  repeat  the  code. 


AMTOR  uses  two  forms  of  time 
diversity  in  either  Mode  A— 
Automatic  Repeat  Request 
(ARQ),  and  Mode  B — Forward 
Error  Correction  (FEC). 

AMTOR,  like  RTTYT  requires 
the  transmitter  to  be  on  100%  of 
the  time.  AMTOR  Mode  A  signals 
are  usable  with  some  transmitters 
at  full  power  because  of  the 
210-240  ms  on/off  timing.  Also, 
the  receive-transmit  turnaround 
time  should  be  less  than  20  ms. 
This  requires  full  QSK  in  a 
transceiver, 

AMTOR  requires  a  special 
terminal  unit.  Some  of  the  newer 
all-in-one  terminals  will  support 
AMTOR  as  well  as  RTTY,  CW  and 
ASCII,  Not  so  long  ago,  a  ham 


needed  a  special  terminal  unit  for 
each  mode.  Now  thanks  to  large 
scale  ICst  several  makes  of  multi- 
mode  terminals  are  on  the  market, 
AEA's  PK-232  is  a  good  example. 
The  PK-232  will  decode  CW, 
RTTY  (all  speeds)  ASCII  (all 
speeds)  AMTOR  (mode  A  and  B> 
Packet,  and  WEFAX  (weather 
maps), 

AMTOR  is  also  found  on  20  me- 
ters, just  below  the  RTTY  sub- 
bands.  Right  now  I  don't  know 
anyone  that  has  used  QRP  and 
AMTOR  together!  Let's  hear  from 
those  who  have! 

This  has  been  an  overlook  of 
some  of  the  digital  communica- 
tions that  QRPers  have  at  their 
finger  tips.  Take  a  look  up  and 


down  the  bands.  There  is  a  lot  of 
new  and  exciting  things  to  do.  Be 
a  mover  and  shaker,  Spread  the 
word  that  QRP  operation  need  not 
be  a  CW-only  mode. 

That's  it  for  this  month.  Look  for 
a  discussion  next  time  on  phone 
operations,  including  SSB  and 
AM,  OSCAR  satellites,  and, 
space  permitting,  VHF  and  UHF. 
Look  also  for  a  small  milliwatt 
transmitter  project  to  build. 

The  reader  service  cards  are 
back.  Readers  should  take  this 
opportunity  to  express  their  feel- 
ings about  the  column.  Tm  always 
looking  for  input  on  the  col- 
umn, and  projects  to  share  with 
QRPers.  Don't  forget  \o  send  in 
good  photos! 
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GOING  DEER 

ASAP-1  zAncemo  Switch  ond  Preamp. 

For  the  serious  DXj\  the  A5AP-1 
optimizes  signal  readability  from 
1 ,8-OOMhz  by  selecting  between  5 
receive  antennas  ond  3  gain  settings.  Hi 
and  Lo-Z  inputs  permit  use  of  whip,  long- 
wirer  dipole,  loop  or  beverage  antennas. 
Pfoven  J-Fet  ond  Di-Polor  circuits  used  for 
low  noise  figure  and  unconditional 
stability.  Multi-colored  LEDs  indicate 
antenna  and  gain  selection.  Requires 
12-15  Vdt  or  1 2Vcx  via  supplied  AC  wall 
adapter.  S94, 50  (64  shipping  and 
handling),  Complete  technical  and 
application  data.  Maine  residents  odd  5% 
scries  tax.  Check  or 
money  order.  Allow 
2-4  weeks  delivery. 
Info  padi,  $2.  J*Tec 
Box  600.  Mors  Hill 
M£  04758,(207) 
429-3247. 
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THE  AR-IOO  MAXhPROBE 

The  Worlds  First  Pen-Style  DMM 

with  Built-in  tOMHz  Logic  Probe 


INNOVATION.  NOT  IMITATION 

Th*  AR  100  MJ it-Probe.  Unheard  pflraltifes  and  performance  morw  small 
package  V«ila  Ohms   Audible  conltnu it ji.  Data  Hold  Then  add  atull- 
lunctrtnv  TTL'CWOS  \oq*c  probe  Sc  w*-oo  accetury  tip*  &roae 
14*4$    And  *  sltjrag*  case 

I;  AH  the  lunCtujni  yotf  need  lot  bOfh  *n#k»g  and 
dqptaf  EatfmQ  in  one  small  package   at  one  Lih* 

vtait  your  local  AHI  dritfibutor  and 
tafre  hold  ot  the  tuiurr.  today.  The 
'-100     Man  Probe      All 
■Hhofi    pal*    toy    com 


Measure: 

•Volts  *Qhms  'Diodes 

•Audible  Continuity 
And: 

TTL  &  CMOS  Logic  To  fOAWz.' 
Features 

■  Screw -0*i  Accessory  Tips 

•Data  Hold 


*/, 
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Feed b a ck 


In  our  continuing  effort  to  present  the  best  in 
amateur  radio  features  and  columns,  we've  decid- 
ed to  go  directly  to  the  source — youp  the  reader. 
Articles  and  columns  are  assigned  feedback  num- 
bers, which  appear  on  each  article/column  and  are 
also  listed  below.  These  numbers  correspond  to 
those  on  the  feedback  card  opposite  this  page.  On 
the  card,  please  check  the  box  which  honestly  rep- 
resents your  opinion  of  each  article  or  column. 

Do  we  really  read  the  feedback  cards?  You  bet! 
The  results  are  tabulated  each  month,  and  Larry 
(our  editor  in  chief)  takes  a  goodt  hard  look  at  what 
you  do  and  don't  like.  To  show  our  appreciation, 
well  draw  one  feedback  card  each  month  and 
award  the  lucky  winner  a  free  one-year  subscription 
(or  extension)  to  73.  To  save  some  money  on 
stamps,  why  not  fill  out  the  the  Product  Report  card 
and  the  Feedback  card  and  put  them  in  an  envel- 
ope. Toss  in  a  damning  or  praising  letter  to  the 
editor  while  you're  at  it.  You  can  also  enter  your 
QSL  in  our  QSL  of  the  Month  contest.  All  for  the  low, 
low  price  of  22  cents! 


Feedback*    Title 

Fee 

Hft»ack#    Title 

1     Welcome,  Newcomers 

18 

Ad  Index 

2     Never  Say  Die 

19 

Dayton  Schedule 

3     QRX 
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4     Why  do  Ham  Satellites? 

21 
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22 
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23 
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31 
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32 
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33 
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16  FAX  Program 
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Number  35  on  your  Feedback  card 


IRCUITS 


Great  Ideas  From  Our  Readers 


Have  a  quick" n'easy  circuit  idea?  Share  if  and  get  a  one  year 
subscription  or  extension  to  ?3\  Clearly  mark  all  entries  as  sub- 
missions for  Circuits  to  distinguish  them  from  manuscripts.  Send 
your  entries  to  Circuits,  73  Magazine,  Peterborough,  NH  03458, 


ADAPTABLE 
MONOPHONIC  OUTPUT 

Here's  one  that  the  foreign 
manufacturers  are  starting  to  use 
on  portable  receivers,  a  plug  for 
the  same  jack  without  an  adaptor, 
for  either  a  mono  earphone  or  the 
popular  stereo  headsets.  Audio  is 
provided  to  both  the  tip  and  ring  of 
the  stereo  plug.  The  mono  plug 
receives  audio  even  though  it 
shorts  the  ring  connection  to  the 
ground.  Insertion  of  any  ptug  dis* 
ables  the  loudspeakers.  A  switch 
type  stereo  jack  (of  any  size  de- 
sired) must  be  used  for  this  adapt- 
able monophonic  output, 

Ron  Johnson  WA5RON 
Austin,  TX 


LOW  POWER  INVERTER 

This  is  a  lower  power  inverter 
built  cheaply  and  simply,  ft  uses 
only  9  parts  and  turns  10  to  16  volt 
DC  into  SO  Hz.  115  volt  square 
wave  power  to  operate  AC  equip- 
ment up  to  25  watts. 

The  LM556  (or  NE556)  integrat- 
ed circuit  is  the  dual  version  of  the 
ubiquitous  555  timer.  The  first 
section  of  the  timer  chip  is  wired 
as  an  astabte  osciltator  with  R2 
and  C1  setting  the  frequency.  The 
output  is  available  at  pin  05.  The 
second  section  is  wired  as  a 
phase  inverter.  That  output  is 
available  at  pin  #9.  Resistors  R3 
and  R4  keep  the  output  transis- 
tors, Q1  and  Q2  from  loading 


MONO 
AUDIO 


IOJ1 


F 


ioa 


y\     L 


STEREO 
TYPE 

JACK 


CX 


3D 


CLE 


33 


22  SI 


GWO  > 


Wl 


LOUDSPEAKER 


down  the  oscillator.  The  two  tran- 
sistors drive  the  transformer 
push-putt  fashion.  When  one  tran- 
sistor is  baised  on  the  other  is 
cut  off. 

The  transformer  is  a  120V/18 
V.C,  F*  unit  from  Radio  Shack.  No- 
tice that  it's  connected  backwards 
so  that  it  steps  the  voltage  up 
rather  than  down.  Since  it  was  de- 
signed to  go  the  other  way,  it's  not 
the  most  optimum  for  the  pur- 
pose. However,  it  was  available 
and  cheap,  if  you  can  find  an  in- 
verter transformer  or  feel  like 
winding  one,  I  *m  sure  tha  t  it  would 
prove  more  efficient.  Don't  be 
afraid  to  experiment 

if  you  intend  to  drive  much  of  a 
load  it  wouid  be  advisable  to 
provide  some  sort  of  heat  sinking 
for  the  transistors.  With  the  parts 
shown,  I  found  that  the  circuit  will 
work  down  to  about  6  votts  input 
while  stilt  producing  a  50  volt 
square  wave  output. 


By  changing  capacitor  Ct,  / 
found  that  everything  worked 
nicety  at  frequencies  up  to  500  Hz. 
If  you  are  operating  from  a  suppfy 
with  high  effective  series  resis- 
tance or  at  much  of  a  lead  dis- 
tance from  the  power  source  you 
may  have  to  install  a  good  sized 
(1000  microfarad  or  more)  capaci- 
tor across  the  input. 

The  oscillator  circuit  Ul,  R1, 
R2W  and  CI  is  a  versatile  circuit  in 
itself.  It  operates  from  about  4 
volts  to  16  volts  with  a  very  stable 
output.  Frequency  is  determined 
principally  by  R2  and  C 1  and  can 
be  figured  by  the  formula:  f=  1,44/ 
(Rl  +  2  x  R2)  x  a  Yes,  with  my 
pans  that  does  come  out  to  57,6 
Hz,  But  that  *s  close  enough  for  my 
work,  If  you  were  going  to  use  it  as 
the  dual-phase  oscillator  in  a  de- 
scrambler  you  would  run  it  up 
around  3.5  kHz. 

DonCantrell  ND6T 
Los  Mo  linos.  CA 
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Figure  ?.  Adaptable  monophonic  output. 


Figure  2.  Low  power  inverter* 
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Satellite  City 

12581  Central  Ave..  Mpls.  MN  55434 
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You  can  DX  and  receive  weather  ^ 

charts  from  around  the  world. 

Tune  in  on  free,  worldwide  government  weather  services- 
Some  transmitting  sites  even  send  weather  satellite  cloud 
cover  pictures! 

You've  heard  those  curious  facsimile 
sounds  while  tuning  through  the 
bands— now  capture  these  signals 
on  paper! 

Assembie  ALDEN's  new  radiofaosimile  Weather  Chart 
Recorder  Kit,  hook  it  up  to  a  stable  HF  general -coverage 
receiver,  and  youYe  on  your  way  to  enjoying  a  new  hobby 
activity  with  many  practical  applications,  Amateurs,  pilots, 
and  educators  can  now  receive  the  same  graphic  printouts 
of  high-quality,  detailed  weather  charts  and  oceanographic 
data  used  by  commercial  and  government  personnel. 

Easy  to  assemble — Backed  by  the 
ALDEN  name. 

For  over  40  years,  ALDEN  has  led  the  way  in  the  design 
and  manufacture  of  the  finest  weather  facsimile  recording 
systems  delivered  to  customers  worldwide.  This  recorder 
kit  includes  pre-assembled  and  tested  circuit  boards  and 
mechanical  assemblies.  Alt  fit  together  in  a  durable,  attrac- 
tive case  that  adds  the  finishing  professional  touch. 

Buy  in  kit  form  and  save  $1,000! 

You  do  the  final  assembly.  You  save  $1,000.  Complete, 
easy-to-follow  illustrated  instructions  for  assembly, 
checkout,  and  operation.  And  ALDEN  backs  these  kits 
with  a  one-year  limited  warranty  on  all  parts. 


; 


\V 


\i* 


Easy  to  order. 

Only  $995  for  the  complete 
ALDEN  Weather  Chart  Recorder  Kit. 
To  order,  fill  out  and  mail  the  coupon  below.  For 
cash  orders  enclose  a  check  or  money  order  for  $995. 
Add  $5  for  shipping  and  handling  in  the  U.S.  and  Canada, 
plus  applicable  sales  tax  for  CAt  CO,  CT,  IA,  MA,  NY,  Wl. 
(Export  price  is  $1250  RO.B.  Westborough,  MA.  Specify 
50  or  60  Hz.)  To  use  your  MasterCard  or  Visa  by  phone, 
call  (617)366*8851. 


ALDEN 


Washington  Street,  Westborough,  MA  01581 
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NAME: 


CALLSfGN: 

ADDRESS- 


CITY:. 


STATE: 


ZIR 


D  I've  enclosed  a  check  or  money  order  for  $99500  and 
$5.00  for  shipping  and  handling,  plus  applicable  sales  tax 


!  i  Charge  to:  D  MasterCard 

ACCOUNT  *  (ALL  DIGITS) 


□  Visa 


— i — i — i — i — i — i     i — r — I      i     I — I — I     1 — I — 


EXPIRATION  DATE 
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IF  USING  CREDIT  CARD 
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Measure  Up  With  Coaxial  Dynamics  Model 

83000A  RF  Peak  Reading  Wattmeter 

Take  a  PEAK  with  Coaxial  Dynamics  •(MEW"  Model  83000A,  designed 
to  measure  both  FWD/RFL  power  in  CW  mn 

and  FM  systems  simply  and  quickly. 
Then  with  a  "FLIP"  of  a  switch, 
measure  "PEAK  POWER11  in  most 
AMr  SSB  or  pulse  systems.  Our 
Model  83000 A  features  a  complete  se< 
lection  of  plug-in-elements  plus  a  2 
year  warranty.  This  makes  the 
Model  83000A  an  investment  worth 
looking  at.  So  go  ahead,  take  a 
"PEAK",  you'll  like  "WATT  you  see! 
Contact  us  for  your  nearest  autho- 
rized Coaxial  Dynamics  representa- 
tive or  distri  butor  in  our  world-wide 
sales  network. 

COAXIAL 

DYNAMICS, 

INC. 


15210  Industrial  Parkway 

Cleveland,  Ohio  44135 
216-267-2233 
1-800^CO  AXIAL 
Telex  98-0630 

Service  and  Dependability. . .  a  Part  of  Every  Product 

SEE  US  AT  DAYTON  BOOTHS  400  &  401 
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CUSTOM  EMBROIDERED 

QUALITY  HAM  HATS 


*79- 


95 


Display  your  name,  call  and  hometown 

on  our  top  quality  summer  mesh  cap 

with  whit©  seamless  front  and  matching  bill 

They  come  in  royal  blue,  red  &  brown  with  matching 

color  thread 

WINTER  CORDUROY  atso  available       jj 

in  red  &  navy  blue  with  while  thread        *w 

Please  send:  first  &  las?  name  (max.  14  Mrs) 

call  (max.  6  Mrs),  city  &  state  <max.  14  tt-rs) 

BE  SURE  TO  INCLUDE  COLOR 

Send  Check  or  Money  Order,  Plus  S3-O0  Shipping 

and  Handling  Per  Order,  Add  25c  for  each  add* I  cap  ordered, 

ALLOW  3  TO  5  WEEKS  FOR  DELJVERV  MO  RESIDENTS  ADD  5<Vb  SALES  TAX 

WE  WELCOME  INQUIRIES  FROM  CLUBS 


C  *rj/i7(ijf/i*ii/     f  f  titfli 


IftUHii-i 


PO  Bon  1476*  Sevorna Park,  MD 21 T46 


K2RAG  Antenna  Products 

PERFORMANCE  +@ 


Newt  Improved! 
K2RAG  Balun  S29  9S 


RA&d  iA)3(Xl.?WP^Unc«3-7V50ynOavinf.i^i 

•  &roadtjai id  0  fi  fi.i'i.iMH:  ortoijaiun  covers 
*l  bands 

•  Eiciu.    ■ 

•  2000  matt  PEP  mfing 

Handbook  &t  Ham  Radio  Anrenn&s  4I50  wwlabk 
te*  «  $b  or  FREE  *  you  outer  producl  now 


fiac»  or  morwv  ortl^  AOCiiSODHp* 


New!  K2RAG  AJI 

Linear  Resonating  Stoper 

Mrxfrt:  HAGL**S 

•  GOti  long  Ifldw v  Assomtted. -PJ5V  Id  mttalt 

•  No  traps.  iullpo*or 

•  Conlmiii'  m  ,  jm3  cimh,- 

•  GommerGntf  (jonlilv 

K2RAG  Balun  Matched  Dipe-1  w 

Laoglh 
260 
■35 
iT 
33 
27 
W 


RA&O40 
H*&02Q 
RA&OI& 
RA&O10 


190 
60 

40 
2D 

10 


S59  9S 


S43  9S 


"30  yeare  experience" 

Antenna  Systems  Inc. 
14465  SW  Hazetii  DR 
Tgard.Ofl  97224  USA 
503^84-5350 


MADISON 

Electronics  Supply,  (nc. 

3621  Fannin  St  •  Houston.  Texas  77004 


4i 

COOPER 

INDUSTRIES 


BEL DEN 


KIDEN 

9913  tow  loss,  solid  center  conductor 

braid  shield  -  excellent  product 

8214  RGB  foam. 

LJdw-J        nuy  ■    ■■<■■#:   bd-t-kd-it*  ■   ■    j    ■   ■   ■ 

8267  RG213 .........,•..*». 

8262  RG-5S  c/u  mllspec 

3000  I4ga  stranded  copper  ant.  wire. . . 

8448  8  conductor  rotor  cable ,,,-, 

9405  as  above  but  HD— 2-l6ga.  6*1 8ga. 

8403  Mic  cable  3  condctr  &  shield 

9359  RG  8X .......... 


■    +    H    ■ 


.  foil  & 

.48C/fi. 
.42<Jft. 
.59$/tt+ 
+  18«/fL 
13<p/ft. 
k35C/ft, 
.60C/ft. 
.7QC/M. 

.21  cm, 


POUClB-MAStEftCARDS.  VISA  or  COD 
All  prices  FOB  Houston,  Texai  except  as  noted 
Prices  subject  to  change  without  noncet  suttee*  to 
prior  sale  Usee  geor  sole  pre©  refunded  if  not 
satisfied  Con  onyttme  to  check  status  of  your  ocoer 
Texas  residents  odd  sales  tax, 

FOR  MORI  INFORMATION  CALL 


outside  Texas 

1  800-231-3057 

Texas  and  outside  US 

1-713-520-7300 


CJftCLE  337  ON  READER  SERVICE  CARD 


SUPER1C0MBP7S.  13-2 

volts.  900  maf  double  the 

capacity  of  the  leom  BP-7, 

5w  output, 

SUPEH  ICOM  BP-8S.  9-6 

volts,  1200  ma,  50%  more 

capacity  than  the  leom 

BP-8. 

Both  are  base  charge  only. 

BP-7Sor  BP-8SS6500* 

Exact  replacement  FNB-2  Itad  pack  for  YAESU 

FT-404R207R2G8R  with  case  524  00' 

KmotJPlft  S25.IT  lcsniftP-3  SZfl  M' 

K«i**«  P»  ?SH,  P*2t  E7  *T  fcomBP  5|5Wmi|   Sft  HP 
'Add  S3  shipping  &  nandlmg.  CT  residerns  add  7VS%  lax 

Complete  Ime  of  NlCAD  packs  lor  leom,  Kenwood, 
Tempo,  Santec,  Azden,  Cortle&s  Telephones,  Alka- 
line, Nicad,  Mercury  and  Lithium  Cells.  AJI  battery 
packs  include  a  1  year  guarantee,  Commercial  Radio 
Packs  also  available. 

Write  or  call  today  for  a  complete  catalog" 
Dealer  inquiries  invited. 

jHHPCMPHGX  inc. 

1 49  Palmer  Road  *  Souttibury,  CT  06488 
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CIRCLE  122  ON  READER  SERVICE  CARD 


(800]  634-8132 
In  CT  (203)  264-3985 


CIRCLE  68  ON  READER  SERVICE  CARD 
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Number  37  on  your  Feedback  card 

INTERNATIONAL 


edited  by  Richard  Phenix 


Notes  From  FN42 

More  information  about  applying 
for  permission  to  operate  in  other 
countries,  and  about  the  Univer- 
sal Permit  Application  will  be 
found  throughout  this  section  this 
month.  The  word  from  Italy 
(I2MQP)  is  especially  welcome — 
see  box.  We  are  aiming  at  the 
September  issue  to  reprint  the 
proposed  application  form  using 
all  the  suggestions  for  improve- 
ment which  have  come  in.  Get 
your  suggestions  to  us  byJuty  1  at 
the  latest! 

Delayed  apologies  often  only 
recall  mistakes  tang  forgotten,  but 
sometimes  they  should  be  made 
anyway*  Taiwan  (the  Republic  of 
China)  was  supposed  to  be  in  the 
March  column,  but  production 
problems  too  compftcated  to  de- 
scribe caused  it  to  be  dropped  and 
added  other  mistakes;  and  ditto 
problems  made  April  corrections 
impossible,  Taiwan  IS  in  this  is- 
sue, and  we  share  a  BV  QSL  card 
in  addition  to  show  you  some 
beautiful  art.  Sorry! 

May  events:  Constitution  Day 
Japan^Srd;  Norway—  1  7th; 
Mother's  Day  Germany,  Guate- 
mala, USA—8thT  Central  African 
Republic — 28th;  Independence 
Day  Israel—  14tht  Paraguay — 
15th,  Jordan— 25th;  National  Day 
Cameroon— 20th,  Tanzania— 
26th,  On  May  t^MayDay,  China, 
France,  Germany,  USSR.  2— 
King's  Birthday,  Lesotho.  5 — Re- 
membrance Day,  Netherlands, 
Children 's  Day,  Japan.  Victoria  de 
Pueblo,  Mexico,  6—Bataan  Day, 
Philippines.  7— Victory  Dayt 
France,  9 — Liberation  Day, 
Czechoslovakia.  13— Joan  of  Arc 
Day,  France.  14— Unification 
Day,  Liberia,  16 — Discovery  Day, 
Cayman  Islands,  21—  Armed 
Forces  Day,  USA,  Navy  Day, 
Chile.  22— National  Heroes  Day, 


Sri  Lanka,  23— National  Labor 
Day,  Jamaica,  Victoria  Day, 
Canada,  Spring  Bank  Holiday, 
Great  Britain.  24 — Bermuda  Day 
(guess  where),  25— Revolution 
Day,  Argentina.  30— Memorial 
Day,  USA.  31— National  Holiday, 
South  Africa. 

Roundup 

Chile  (Easter  Island).  One  hun- 
dred years  ago  Easter  Island  be- 
came a  part  of  Chile,  The  Easter 
Island  Radio  Club.  Gustavo  West* 
ermeier  L.  CE0ZIJ.  president,  is 
making  available  now  to  licensed 
hams  and  SWLs.  the  "100  Years 
of  Brotherhood" H  award  (perma- 
nent)—the  CE0ZJP  Award.  Re* 
quired:  Four  contacts  with  Easter 
Island  radio  stations  OR  two  con- 
tacts plus  contact  with  CE0ZIP, 
any  band,  any  mode.  Send  US$5 
or  ten  IRCs  with  a  list  of  the  sta- 
tions worked  (or  copy  of  log)  to  the 
club's  secretary  and  Award  Man- 
ager, Patricia  Cisternas  I.  CE0 
GHO,  PO  Box  1,  Easter  Island, 
Chile.  QSLs  not  required. 

Israel.  The  youngest  ham  in  Is- 
rael is  Oded  Sharon  4X6N8  (was 
Novice  4X9DDD)  who  recently 
passed  his  Grade  B  (General)  ex- 
am. Son  of  the  very  proud  Yossi 
4X1 BQ  (formerly  4Z4BQ),  he  is 
ten  years  old. 

Greece.  SV1IW  sent  in  the 
SV1SV  instructions  for  applying 
for  a  permit  to  operate.  Citizens  of 
countries  having  a  reciprocal 
agreement  may  receive  a  permit 
good  for  the  length  of  stay  in  the 
country  up  to  one  year,  not  renew* 
able.  Agreement  countries  are 
Canada,  Cyprus,  Federal  Repub* 
lie  of  Germany,  France,  Sweden. 
and  the  USA,  The  proposed  Uni- 
versal form  appears  to  be  more 
than  adequate,  but  have  the  pho- 
tocopy of  your  license  notarized, 
and  under  Special  Information 


OPERATING  PERMISSION  IN  ITALY 

Mano  Ambrosi  I2MQP,  Secretary  General  of  Ifie  ART  (Association®  Radkjamaton 
I  tali  an  i),  has  ollered  to  help  amateurs  who  ere  citizens  of  countries  with  a  reciprocity 
agreement  with  Italy  to  obtain  their  license  to  operate  when  In  his  country. 

Fill  out  the  Universal  Permit  Application  foirn  in  its  proposed  shape  (p.  78,  January 
issue),  attach  The  documents  celled  tar,  and  mail  with  a  lee  equivalent  \o  US$10  00  to 
A»80Cla*lone  Rndioamalori  Italian!,  Licensing  Department,  Via  Scarlatti  31, 
201 24  MllanOt  Maty.  AFH  will  prepare  the  necessary  legal  document,  in  Italian,  and  will 
send  the  applicant  his  license  to  operate  for  throe  months  {renewable),  Complete 
operating  information  will  be  sent  with  the  license  (mobile  not  allowed  on  HF  bands, 
white  permitted  on  2  meters  and  up,  etc).  Upon  arrival  in  Italy,  the  licensee  will  have  to 
make  another  sm  a  1 1  pa  y  m  e  nt  of  a  tax  th  rough  the  post  office  {"  only  a  cou  pie  of  dollars, ' ' 
?2MQFwnte*>, 

Whan  you  submit  the  application,  he  sure  to  enclose  a  note  to  Mario  Ambrosi 
expressing  your  appreciation.  Grazie.  I2MGP1 


give  "Ihe  point  and  manner  of 
entry  of  the  radio  equipment  into 
Greece.'  Send  your  application  to 
Ministry  of  Communications, 
General  Directorate  of  Posts 
and  Telecommunications, 
Directorate  of  Radio  Communi- 
cations Control,  Section  III  49 
L.  Syngrou,  Athens,  Greece. 

U.S-S.R.  73  International  ob* 
tained  a  couple  of  copies  of  the 
English  editions  of  Moscow  News 
in  the  hope  of  finding  some  items 
of  interest  to  radio  amateurs.  The 


neering  days  before  WWI.  before 
not  just  the  IC  and  transistor,  but 
before  even  the  thermionic  valve! 
The  anniversary  will  be  shared 
with  the  rest  of  the  amateur  radio 
world  with  two  special  stations, 
GB75RS  and  GB75HQ.  which  will 
be  operating  (by  the  time  you  read 
this)  on  80  meters  during  midday 
and  early  evening  periods  (UK 
time).  Start  listening  because  the 
planned  RSGB  75th  Anniversary 
Award  is  bound  to  include  con- 
tacts in  its  requirements?  (Details 


M* 


&s 


EASTER  ISLAND  AWARD 

CEO  ZIP  > 


JL+*+ 


ONE  HUNDRED  YEARS  OF  BROThrEI 
TO  CALL:    13    QjOnATeUR    Rmo. 
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DATE    J^Vri. 
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paper  has  an  international  reputa- 
tion as  the  "flagship  of  the  policy 
of  glasnost,"  according  to  the 
London  Sunday  Times.  "Its  small 
Russian  print  of  250,000  is  sold 
out  within  hours  of  publication,  as 
readers  rush  to  learn  the  latesl 
revelations ...  It  is  no  longer  for- 
eign correspondents  Soviet  offi- 
cials fear  most  [but  Soviet  corre- 
spondents] with  their  new 
investigative  edge  [who  have]  be- 
come the  greatest  threat  to  offi- 
cials who  used  to  run  their  do- 
mains as  personal  fiefdoms."  To 
nobody's  surprise,  we  found  no 
items,  but  how  often  does  ham  ra- 
dio make  the  pages  of  any  news- 
paper? 


^ib£ 


GREAT  BRITAIN 

Jeff  Maynard  G4EJA 
32  Waldorf  Heights 
HawleyHill 
Camberiey  GUI  7  9JQ 
England 

The  Radio  Society  of  Great 
Britain  (RSGB)  this  year  marks  its 
75th  anniversary.  What  foresight 
somebody  had  in  the  early  pio- 


when  available,)  As  the  main  cele- 
brations in  July  approach  there 
will  be  more  activity.  The  Depart- 
ment of  Trade  and  Industry  (our 
regulatory  body)  has  agreed  to  an 
extension  of  the  GB75  prefix  to 
other  stations  associated  with  the 
development  of  amateur  radio. 

I  have  had  a  number  of  letters 
from  readers  of  this  column  with 
questions  about  accessing  the 
RSGB  bulletin  board  as  I've  previ- 
ously described  it.  [See  73  Inter- 
national  for  January  1983. — Ed.  ] 
The  problems  seem  to  hinge 
around  transmission  standards  in 
use  and  may  simply  reflect  a  dif- 
ference in  terminology  between 
the  two  sides  of  the  Atlantic. 

The  RSGB  system  Jike  most  in 
the  UK,  is  based  on  the  so-called 
Viewdata  standards,  defined  in 
CCITT  standard  V23.  There  is  no 
directly  equivalent  ANSI  stan- 
dard, so  that  US  users  will  need 
two  modems  for  the  asymmetric 
speeds  described  below  or  to  ac- 
quire a  European  modem,  This  is 
an  asynchronous  (i.e.,  character- 
timed)  system  using  one  start  and 
two  stop  bits  per  character,  The 
character  code  is  ASCII  with  some 
control  code/character  eombina* 
tions  used  which  are  rather  simple 
graphics,  by  1988  standards. 
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The  most  important  point  to 
note,  however,  is  that  Viewdata 
(also  known  as  videotex  and 
Prestel)  uses  asymmetric  trans- 
mission speeds.  Host  (computer) 
to  user  is  at  1 200  baud  whereas  to 
host  is  at  75  baud.  The  most  com- 
mon reasons  for  failing  to  achieve 
a  satisfactory  connection  are  use 
of  1200  baud  in  both  directions, 
and  forgetting  to  accommodate 
the  start  and  stop  bits. 

Readers  interested  in  this  may 
also  be  interested  in  RTTY  and 
other  data  activities.  Many  of 
these  are  organized  and/or  report- 
ed on  by  the  British  Amateur  Ra- 
dio Teleprinter  Group  (BARTG), 
which  realty  moves  with  the  times. 
Its  quarterly  magazine  Datacom 
covers  RTTY,  data  transmission, 
packet  radio,  and  AMTOR.  Mem- 
bership is  £11  (£16  per  year  for 
airmail  delivery).  Money  orders— 
or  IRCs  for  more  information— to 
J.  Beedie  GW6MOK,  Flynnonlas, 
Salem,  Llandeilo.  Dyfed  SA19 
7NPt  Wales. 

The  British  Amateur  Television 
Club  (BATC)  also  has  a  quarter- 
ly magazine,  CO-TV.  member* 
ship  £6.  Contact  Dave  Lawson 
G0ANO>  Greenhurst,  Pine  wood 
Road,  High  Wycombe,  Bucks 
HP12  4DD,  England. 

Having  now  given  you  address- 
es m  England  and  Wales,  here  are 
a  couple,  for  Scotland  and  North- 
ern Ireland!  Anyone  who  has 
worked  GB2LNM  might  like  to 
know  that  it  promotes  the  LNM— 
the  Loch  Ness  Monster.  For  a 
commemorative  GSL  and  poster 
send  your  own  GSL  confirming  a 
contact  or  logging,  an  A4  envel- 
ope, and  IRCs  [Suggested  trans- 
lation:  large  envelope  and  5 
IRCs— Ed,  ]  to  GB2LNMP  PO  Box 
20,  Motterwell ,  Scotland .  .  .  And 
GI0HOW  collects  old  radio  maga- 
zines and  books  for  sale  to  raise 
money  for  the  Radio  Amateur 
Invalid  and  Belfast  Club  (RAIBC); 
all  donations  gratefully  received 
by  David  Caldwell  GIGHOW,  59 
Connsbrook  Avenue.  Belfast  BT4 
1 JW,  Northern  Ireland 
[ff  you  use  any  of  these  address- 
es, he  sure  to  say  that  you  got 
them  from  G4EJA  $  fine  column  in 


that  excellent  section,  73  interna- 
t tonal,  of  that  super-splendid 
magazine,  73  Amateur  Radio. 
Wayne  Green  Enterprises.  Peter- 
borough,  NH  03458-1 194t 
US.A.^Ed\ 


C£PT  AGREEMENT  AREAS 

(CT.  SV,  and  EA  added  soon.) 
01 

RFG.mFXFKFM 
FO,  FP,  FR  FT,  FW 
HB9.  H&i 

jw;jx 

LA.  LX 
0€.ON 
PA 
3A,3Y 


THE  NETHERLANDS 

Joseph  A.  Stierhout  PA0VDZ 
PO  Box  265 
6950  AG  Dieren 
The  Netherlands 

[We  welcome  our  new  correspon- 
dent for  The  Netherlands,  who 
starts  us  Out  with  information  on 
obtaining  a  license  to  operate  in 
Holland,  (Assume,  unless  he  tells 
us  otherwise  later,  that  the  same 
procedures  wilt  do  for  Curacao* 
Aruba,  and  Bonaire,  near  the 
South  American  coastr  and  St. 
Eustatius*  Saba,  and  the  Nether* 
lands  part  of  St.  Maarten,  SE  of 
Puerto  Rico).  PA0VDZ  tells  us  he 
is  already  receiving  tetters  (see 
his  report  in  the  December,  1987. 
issue)  and  would  appreciate  a 
US$1  bill  or  an  IRC  with  those  re- 
quiring an  answer.  (Try  to  do  this 
with  aft  such  overseas  tet- 
ters!)—Ed.} 

For  a  guest  license  here,  re- 
quest an  application  from  Staats- 
bedrijf  der  PTT,  Radiocontrole- 
dienst,  PO  Box  570,  9700 
AN,  Groningen,  Netherlands.  [If 
PAQVDZ  will  send  us  one  we  will 
work  it  in  with  our  Universal  Per- 
mit Application  form.— Ed.]  The 
form  should  be  filled  in  completely 
and  signed.  Send  with  it  a  certified 
copy  of  your  valid  license.  (Note: 
You  must  be  at  least  1 6  years  old.) 
Send  Hfl.87(by  international  mon- 
ey order  is  best— mark  your  call- 
sign  on  it  and  also  send  a  photo- 
copy of  it)*  for  a  one-year  permit. 
All  of  this  must  be  received  by  the 
Post  headquarters  at  least  four 
weeks  before  the  starling  date  of 
the  permit.  [The  guilder,  or  florin, 
exchanged  at  two  for  a  dollar  in 
mid-1987.— Ed.] 

In  the  Netherlands  we  have  re- 
ciprocal agreements  with  Finland. 
Great  Britain,  Ireland.  Italy.  Swe- 
den, Botswana,  Liberia,  Sierra 
Leone,  Canada,  Jamaica,  the 
U.S.,  Venezuela,  Israel  Indone- 
sia, Australia,  and  New  Zealand, 
Even  better  than  that,  we  have  the 
CEPT  license  agreement  (like  au- 
tomatic reciprocal  license  agree- 
ments)- The  Dutch  Postheadquar- 
ters  was  one  of  the  first  to  accept 
this  agreement,  which  means  that 


those  with  European  CEPT  licens- 
es need  not  ask  for  a  special  li- 
cense when  going  to  another 
CEPT  country!  (See  box,) 

For  a  period  of  five  years,  March 
1,  1988.  until  December  of  1993 
we  get  the  50-MHz  band,  with 
these  conditions:  Every  year  the 
permit  has  to  be  renewed;  we  get 
50-50.450  on  a  non-interference 
basis;  cross  mode  is  permitted; 
CW  only.  30  Watts  maximum,  no 
unmanned  stations,  and  valid  li- 
censes are  A,  Bt  and  C. 


NEW  ZEALAND 

Des  Chapman  ZL2VR 
459  Kennedy  Road 
Napier 
New  Zealand 

Universal  Permit  Application. 
[See  also  "Special  Require- 
ments, "  column  Z  p.  90,  March, 
1988.  73  international,  if  you  try  to 
use  the  Universal  form.— Ed.] 
Here  is  a  recap  of  ZL  visitor- 
license  requirements  for  Northern 
Hemisphere  radio  amateurs  who 
will  be  planning  summer  holidays 
about  now,  and  for  use  in  connec- 
tion with  the  creating  of  a  Univer- 
sal Permit  Application. 

Countries  with  reciprocal 
agreements  with  New  Zealand  in* 
elude  most  of  the  British  Com- 
monwealth countries,  the  French 
Republic,  the  Netherlands,  Swe- 
den. Switzerland,  and  the  USA. 
Applications  may  be  made  to  any 
of  the  18  offices  of  the  NZ  Radio 
Frequency  Service  (a  newly- 
named  office  newly  under  the  De- 
partment of  Trade  and  Industry, 
now  responsible  for  amateur  radio 
matters),  but  in  most  cases  are 
made  to  those  at  the  main  points 
of  entry:  Aukland  (Telecoms  Of- 
fice, Federal  St..  Private  Bag), 
Wellington  (Anvit  House,  Wake- 
field St.,  PO  Box  293),  and 
Christchurch  (St.  Elmo  Courts. 
Hereford  St.,  PO  Box  1800).  Appli- 
cation forms  also  are  available 
from  the  NZART  Reciprocal  Li- 
censing Bureau-ZL3AAA,  Mr.  R. 
A.  Garlick,  23  Lydia  St..  Grey- 
mouth.  New  Zealand, 

Send  the  application  (in  dupli- 
cate) along  with  (1 )  A  valid  copy  of 
your  operation  license,  which 
must  indicate  Morse  speed  quali- 
fication and  grade  of  license, 
(2)Birth  certificate  or  valid  evi- 
dence of  date  of  birth,  and 
(3)Postal  address  in  New  Zealand 
where  all  correspondence  may  be 


NZART 

"HOT  SPOT  CONFERENCE  St" 

Friday-  June  3,  to  June  5, 

Whakaiane.  NZ 

COMING  TO  NEW  ZEALAND 
THIS  SUMMER? 

Plan  your  visit  around  the  annual 
NZART  Conference,  plenty  ol  techni- 
cal sessions  and  social  activities 
Keynote  speaker  is  William  Orr 
W6SAI.  pfrfirR:  writer  and  antenna. ex- 
pert Champagne  Breakfast  Sunday 
morning. 

For  information  wnte  me  (Des  Chap- 
man ZL2VR)  or  ihe  NZART  Confer* 
ence  Committee.  233  King  St 
Whakaiane*  NZ. 


sent,  Catlsigns  are  issued  from 
the  ZL0  series  and  are  valid  for  1 2 
months.  If  application  is  received 
three  weeks  from  the  date  of  your 
arrival,  the  Visitor  license  should 
be  ready  for  you  to  up-lift  at  the 
Frequency  Service  Office  at  your 
point  of  arrival 

A  word  about  Ihe  "new"  Fre- 
quency Service  Office.  On  April 
first,  last  year,  our  always-amica- 
ble association  with  the  NZ  Post 
Office  ended  and  a  new  one  with 
the  other  NZ  department  began. 
We  expect  it  to  be  amicable  as 
well  if  for  no  other  reason  than  that 
in  many  cases  the  personnel  will 
be  the  same.  One  big  change:  The 
annual  fee  for  the  amateur  license 
went  up  40%  to  NZ$36.50  (about 
US$65)t  as  part  of  a  move  to  make 
the  Service  self-supporting. 


PHILIPPINES 

Leo  M.  Almazon  WA6LOS/DU2 
10098  Knight  Drive 
San  Diego  CA  92126 

Hello  everybody!  Rumors 
abound  here  in  DU-land  regarding 
a  DXpedition  to  Spratley  Islands 
earfy  this  year.  The  Philippine  Am- 
ateur Radio  Association  (PARA) 
and  Amateur  Radio  League,  Inc. 
(PARLINC)  are  the  prime  movers. 
Et  is  said  that  Robin  DU9RG  and 
Ralph  DUlRFA  are  planning  the 
logistics  and  transportation — so 
stay  tuned! 

Confusion  Department.  Now 
that  everybody  is  used  to  their 
catlsigns,  io  and  behold,  the  Na- 
tional Telecommunications  Com- 
mission in  its  infinite  wisdom  has 
told  alt  amateurs,  regardless  of  li- 
cense class,  that  calls  will  revert 
back  to  using  the  DU  prefix  this 
year.  (It  used  to  be  that  prefixes 
showed  license  class:  DU  for  A, 
DVforB^andDWforC.) 
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THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!) 


KIT,  ONLY  $675 
WIRED  $975 

VHF0RUHF 


FEATURES: 

*  SENSITIVITY  SECOND  TO  NONE!      GaAsFET  front  end  on  vhf 

models  gives  12dBSINADof  0J2uV{vhf)t0,15uV(22<&).  UHF  mode! 
0.25uV  stdf  0/1  uV  with  optional  helical  resonator  prearnp. 
•SELECTIVITY  THAT  CANT  BE  BEAT!    Both  8-pole  xtal  filter  & 
ceramic  filter  for  >  1  WdB  at  only  ±  12kHz.  Helical  resonator  front 
end  to  combat  desense  &  intermod 

•CLEAN,  STABLE  TRANSMITTER,  up  to  1SW  output  standard;  50  W 
with  accessory  power  amplifier. 

*FCC  TYPE  ACCEPTED  for  commercial  high  band  and  uhf. 
•Courtesy  beep,  field- programmable  CWID,  flutter-proof  squelch, 
automatic  frequency  control  to  compensate  for  off-frequency  trans- 
mitters (all  standard  features). 

•Full  range  of  options  available,  such  as  autopatch,  phone  line  or 
radio  remote  control,  sub-audible  tones,  duplexes 


HIGH  PERFORMANCE  TRANSMITTERS 

&  RECEIVERS  FOR  REPEATERS 

AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC. 


*FM  EXCITERS: 

Kits$99,W/t$17a  2W 

continuous  duty,  TCXO& 

xtal  oven  options  available. 

•TA51forltM»6Nl,2n/l, 

159-174, 220  MHz. 

•TA451  for  uhf . 

FCC  type  accepted  for  commercial  bands. 

•Call  for  latest  information  on  900  MHz  transmitters. 

•VHF  &  UHF  AMPLIFIERS.     For  FM,  SSB,  ATV,    Output  from  10 

to  50  Watts,  Several  models,  kits  starting  at  $  79. 


•R144/R220  FM  RECEIVERS  for  2M, 

150-174,  or  220  MHz,   GaAsFET 

front  end,  0,12uV  sensitivity! 

Both  crystal  &  ceramic 

filters  plus  helical  resonator 

front  end  for  exceptional 

selectivity:  >  10®dB  at  ±  12kHz 

(best  available  anywhere}! 

Flutter-proof  squelch.  AFC  tracks 

drifting  transmitters. 

Kit$149,w/t$229. 

•R451  UHF  FM  RCVR.    Similar  to  above.    Tuned  tine  front  end, 

0.25uV  sens.    (0.1uV  with  optional  heL  res,  preamp).   Kit  $149, 

w/t  $229. 

•RS01  FM  RCVR  FDR  90i  MHZ.  T ri p I e-con version,  GaAs  FET  front 

end,  0.2uV  sens.   Kit  $169,  w/t  $259. 

*R76  ECONOMY  VHF  FM  RCVR  for  10M,  6Mt  2M,  220.    Without  hel 

resorafc.  Kits  only  $129. 

•Weather  satellite  &  AM  Aircraft  receivers  also  avail. 


FCC  TYPE-ACCEPTED  TRANSMITTERS  &  RECEIVERS  AVAILABLE 
FOR  HIGH-BAND  AND  UHF.   CALL  FOR  DETAILS. 


Send  $1  for  36  page  catalog  by  return  mail. 

(Send  $2.00  or  4  IRC's  for  overseas  mailing) 

Order  by  phone  or  mail  •  Min  $3  S  &  H  per  order 
Use  Visa,  Mastercard,  Check,  or  UPS  COD. 


GaAs  FET  PREAMPS 

at  a  fraction  of  the  cost  of 
comparable  units! 


LNG  -( 

GaAs  FET 

PREAMP 

ONLY  $59! 

Wired/tested 


FEATURES: 

•Very  Low  Noise:  0. 7dB  VHF,  ©,8dB  UHF 
•High  Gain:  1 3-20dB,  depending  on  frequency 
•Wide  Dynamic  Range:  to  resist  overload 
•Staole:  new-type  dual-gate  GaAs  FET 

*  Specify  tuning  range  desired;  26-30,  4656, 
137-150,  150-172.  210-230,  400-4 70,  or 
800-960  MHz, 


HIGH-SPEED 

DIGITAL  RF 

LINKS 


You've  waited  a  long  time  for  a 
simple,  reliable,  low-cost  9600 
baud  PACKET  NETWORKING 
system.  Now  you've  got  it!  Our 
new  MG-96  MODEM  and  direct 
FSK  Transmitters  and  Receivers 
for  220  or  440  MHz  interface 
directly  with  most  TNC's.  Fast 
diode  switched  PA's  output  15 
or  50W,  Call  for  complete  Info 
on  the  right  system  for  your 
application. 


ACCESSORIES 


LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 

0NLY$24/kit, 

$39  Wired/tested 
GaAs  FET  Preamp 
similar  to  LNG,  except  designed  for  low  cost 
&  small  size.  Only  5/8 "W  x  1-5/81  x  3/4rtH. 
Easily  mounts  in  many  radios. 

*  Specify  tuning  range  desired:  25-35,  35-55, 
55-90,  90-120,  120-150,  150-200,  200-270, 
or  400-500  MHz. 


LNS-(*) 


^r  "•  *   <* 


***> 


-^SiT 


IN-LINE 


PREAMP 
ONLY  $79/kit. 

$99  Wired/tested 


GaAs  FET  Preamp  with  features  similar  to  LNG 
series,  except  automatically  switches  out  of 
line  during  transmit.  Use  with  base  or  mobile 
transceivers  up  to  25W. 

* Specify  tuning  range  desired:  120-175, 
200-240 r  or  400-500  MHz. 


HELICAL  RESONATOR 
PREAMPS 


Low-noise  preamps  wfth  helJcaJ  resonators 
reduce  intermod  &  cross-band  interference  in 
critical  applications. 
MODEL  HRA-O,  $49  vhf,  $84  uhf. 

*  Sped fy  tuning  range  desired:  143-150,  150- 
158,  158-162,  162174,  213-233.  420-450. 
450-465,  or  465-475  MHz. 


•COR-3  Kit.  Control  ckts  and 
audio  mixers  needed  to  make  a 
repeater.  Tail  &  time-out  timers, 
local  spkr  ampl,  courtesy  beep 

$49 

•CWID  Kit  Field  programmable, 

timers,  the  works ,  $59 

•TD-2  DTMF  DECODER/ 
CONTROLLER  Kit,  Full  16  digits, 
switches  5  functions,  toll  call 
restnctor,  programmable,  much 
more .  G  reat  f  o  r  seiecti  ve  ca  1 1  i  ng 

too! >■'♦  $79 

•AP-3  AUTOPATCH  Kit.  Use 
with  above  for  repeater  auto- 
patch .  Reverse  patch  and  phone 
line  remote  control  std. , , .  $79 
•AP-2  SIMPLEX  AUTOPATCH 
TIMING  BOARD  Kit  Use  with 
above  for  simplex  autopatch 
$39 

*  M  O  -  2  0  2  FSK  DATA 
MODULATOR  Kit.  Run  up  to 
1200  baud  digital  signals 
through  any  fm  transmitter  with 
full  handshakes.  Radio  link 
computers,  telemetry  gear, 

etc $39 

*  D  E  2  O  2  FSK  DATA 
DEMODULATOR  Kit  for  rcvr  end 
of  link  »..-*>. $39 


RECEIVING 
CONVERTERS 


Input  Kvngw    Qulpvl 


VHF 

MODELS 
Kit  with  Cast 
Kit  less  Case 

Wirfrdw/case 

UHF  MODELS 
Kit  with  &» 

Kit  less  Case 
Wired  w.'tasc 


38-42 

W-52 

Jtt-54 

136-13B 

144-146 

146- 14T 

226-222 

220-22+ 
222-224 


144-146 

144-lM 

as  30 
2&-30 

2B-30 

s  a  so 

5Q-S4 

28-30 


433-434  2B-30 

435-43T  2B-30 

432  436  14414a 

432H36  W-54 

43&.2S  61.2S 

902-929  422-448 

902-322  43O-450 


See  catalog  for  fuH  line  of  2w  transmitting 
converters  for  vhf  &  uhf.  Kits  only  $  79. 

Linear  Amplifiers  avail  tip  to  SO  w. 


Our  m  25th  Anniversary 


mironics,  inc. 
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Typical  PARL  butt  session,  with 
Tony  DU1LOG.  PARL  president 
standing  in  background- 
it  that's  not  enough,  district 
changes  were  made  by  the  NTC 
East  May.  DU2s  are  now  DU3s, 
part  of  the  DU6s  are  now  DU7s, 
and  DU9s  are  now  DUSs  except 
for  those  who  are  internationally 
known  and  were  allowed  to  Keep 
their  original  prefix. 

Don't  try  to  figure  it  out— you'll 
go  bananas.  Come  to  think  of  it,  I 
just  worked  a  W1,  and  his  QTH 
was  Seattle,  Washington,  which  is 
in  WHand! 

Club  Department,  If  you  are  a 
DX  certificate-chaser,  you  proba- 
bly are  familiar  with  the  UN-DU 
Award,  which  requires  working  all 
the  member  countries  of  the  Unit- 
ed Nations,  (Submit  a  notarized 
QSL  list  to  PARLINC  headquar- 
ters, here  in  Metro  Manila,) 

PARL  Inc.  is  a  unique  ham 
organization  here  in  DIMand.  in- 
corporated  in  1962.  prospective 
members  are  screened  by  a  mem- 
bership committee  to  establish 
their  character  and  credibility. 
You  must  be  a  licensed  amateur 
and  have  an  interest  in  DX  and/or 
state-of-the-art  technologies. 
Most  of  the  gatherings  and  eye- 
ball GSOs  are,  therefore,  in  these 
Subject  areas,  DU  1 RFA  is  the  cur- 
rent chairman;  a  former  airline  pi- 
lot, he  is  an  avid  DXer.  Meetings 


are  every  Wednesday  noon  in  a 
restaurant  in  the  Broadway  Cen- 
trum shopping  mall.  Any  DXer 
who  would  like  to  join  should  con- 
tact DU1RFA  at  PO  Box  SM159, 
Metro  Manila  2606.  Republic  of 
the  Philippines. 


POLAND 

Jerzy  Szymczak 
78-200  Biaiogard 
Buczka  2/3 
Potand 

Pieces  of  Information 

•  In  January  1987  Jerzy  Rutkow- 
ski  SP5JR  presided  over  a  ple- 
nary session  of  PRRA,  In  addi- 
tion to  regular  business,  honors 
were  awarded  to  many,  includ- 
ing PA0LOLL  president,  G3FKM, 
secretary,  LA4ND.  treasurer,  and 
the  chairmen  of  teams  of  the 
I  Region  of  the  tARU,  DF1  Ft  and 
PA0QO 

•As  of  April  reporting,  the  lead- 
ers [top  three  reported  here,  on- 
ly—Ed]  of  the  SPDX  Contest 
were.  CW:  SP6RT,  SP7HT, 
SP2AJO;  Phone;  SP9VU,  SP5BT, 
SP5EAQ;  Mixed:  3P7HT,  SP6RT, 
and  SP9PT 

*ln  May,  a  Presidium  of  PRRA 
Headquarters  discussed  prepara- 
tions for  Quick  Telegraphy  and 
Amateur's  Radiolocation  Champi- 
onships, and  recognition  was 
awarded  to  radio  stations  which 
worked  with  the  cities  visited  by 
Holy  Father  John  Paul  II 

•Also  in  May,  Slupsk  (Central 
Pomerania)  was  the  site  of  the 
gathering  of  members  and  friends 
of  the  Radiovideography  Club  of 
PRAA  to  discuss  new  shortwave 
techniques,  particularly  in  SSTVT 


RTTY.  MSTV,  FSTV,  ATV,  FAX, 
and  DATA,  Computer  techniques 
in  shortwave  and  everyday  life  al- 
so were  discussed.  The  most  ac- 
tive ham  stations  working  RTTY 
are  SP9BCH  (60  countries  con- 
firmed), SP3CMX  (54),  and 
SP3GAX  (45),  On  SSTV.  SP2JPG 
had  49  countries  confirmed, 
SP3LPM  had  23,  and  SP3CMX 
had  1 1 . 

•The  annual  prize,  "Ham  of 
1986,"  went  to  Ryszard  Gra* 
bowski  SP3CUG  for  his  many  ac- 
tivities in  SW  and  USW  on  behalf 
of  Leszno's  District  Ham  Associa- 
tion, one  of  the  liveliest  organiza- 
tions in  Poland,  In  1986,  the  num- 
ber of  hams  in  the  District 
increased  30%,  bringing  the  total 
by  year's  end  to  90,  plus  3 1  SWLs . 
Scout's  clubs  with  most  members 
were  SP3ZAH,  -ZHW.  -ZFR. 
-ZFH,  -ZSA.  and  -ZGL  The  Club 
of  National  Defense  League 
SP3KBW  and  of  PRAA  SP3PEI 
together  have  27  senders. 


TAIWAN 

Tim  S.H.  Chen  BV2A/BV2B 
PO  Box  30-547 
Taipei,  Taiwan.  107 
Republic  of  China 

In  the  wake  of  close  coopera- 
tion with  the  Japan  Amateur  Ra- 
dio League  and  the  China  Radio 
Association,  there  have  been  six 
expedition  groups  dispatched 
from  Japan  to  BVIand  since  1984. 
Each  group  consisted  of  four  to 
ten  OMs  and  YLs,  all  enthusiastic 
about  DXing,  so  they  gave  new 
opportunities  to  people  for  a  new 
DXCC  award. 

Beside  7,  14t  21 1  and  28  MHz, 
they  have  obtained  special  per 
mission  to  operate  on  35.  1.8, 
and  satellite  communications, 
which  are  not  allowed  to  domestic 


harns^  Also,  the  fifth  JARL  mis- 
sion, ted  by  JAtUT,  was  espe- 
cially keen  about  50-MHz  and 
29-MHz  FM  experimenting.  The 
VHF  transeiever,  IC-551,  and  a 
six-element  yagi  were  installed  at 
the  BV2B  QTH,  on  fop  of  a  13- 
story  building,  much  to  the  ap- 
preciation of  all  operators.  Over 
1,600  QSOs  were  made  between 
June  5™  10, 1987,  including  some 
with  Korea  and  Guam.  Consider- 
able contacts  were  made  on  80 
and  160  meters  as  well  from  an- 
other suburban  location;  29  MHz 
was  not  interesting  due  to  poor 
propagation 

Japanese  hams  are  tireless  in 
this  field  of  amateur  activity.  A 
sixth  expedition  is  due  (at  this  writ- 
ing) to  have  a  RTTY  demonstra* 
tion;  it  is  to  bring  a  9000E  terminal 
unit  and  an  RP80  Marker  2  printer 
as  well  as  a  CRT.  A  special  call- 
sign  for  the  unit  was  assigned: 
BV0RY,  for  operation  on  14,070- 
14,100,  21,070-21,100,  and 
28.070-28 J 00  alternatively,  We 
hope  that  the  next  demonstration 
will  be  of  SSTV. 

In  spite  of  the  impossibility  of 
offering  visitors  permits  to  oper- 
ate, arrangements  can  be  made 
for  individual  visiting  ops  to  oper- 
ate, {See  March  issue,  page  90. 
column  2.— Ed}  And  the  DX  Fami- 
ly Foundation  of  Japan  (DXFF) 
has  furnished  us  with  special  QSL 
cards  for  visitors'  QSOs.  [See  il- 
lustration.—Ed.  ]  The  visitor  is  to 
fill  out  the  cards  himself.  Please 
feel  free  to  contact  me  if  you  plan 
to  visit  our  country  and  to  give  a 
shout  on  the  air.  Be  sure  to  send 
me  a  photocopy  of  your  valid 
license.  Do  NOT  bring  any 
transceiver  unless  you  have  per- 
mission of  the  Ministry.  Additional 
formalities  are  required  as  welt  as 
a  fee,  and  it  takes  a  month  or  so.  In 
fact,  however,  there  is  no  need  to 
bring  in  any  rig.  You  will  find  here 
the  convenience  of  using  our  facil- 
ities, for  CW  and  SSB  on  7.  14, 
and  28  MHz. 


Republic   of   China 


PARL  Inc.  OT  DU1RFA  (Ralph))  above  XYL  with  Alex  DU  1AL  at  right. 
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Continued  from  p.  6 
human  plankton  and  turn  them  in- 
to scientists. 

Let's  imagine  the  text  book  of 
1999,  only  eleven  years  from  now, 
I  see  it  as  a  monthly  magazine, 
making  it  possible  for  the  material 
to  be  up  to  date  in  a  way  never 
even  imagined  for  text  books.  In 
the  monthly  text  on  the  fundamen- 
tals of  electronics  is  a  chapter  on 
how  alternating  current  was  in- 
vented by  Nicola  TesJa — the  bril- 
liance of  the  idea  and  how  it 
solved  the  problems  of  delivering 
electricity  over  long  distances. 
Another  chapter  might  discuss 
the  foundations  of  computer  lan- 
guages and  chip  instruction  sets. 
Then  there'd  be  a  column  on  ham- 
ming—perhaps showing  a  QRP 
rig  kids  could  build.  There'd  be  a 
column  on  science  fair  projects — 
maybe  reviewing  a  new  supercon- 
ductivity kit  from  Edmund  Scien- 
tific. One  on  school  computer 
clubs — perhaps  encouraging 
them  to  network  with  other  school 
clubs  via  ham  radio  or  the  tele- 
phone, ill  bet  we  could  generate  a 
generation  of  science  hobbyists. 

Of  course  this  could  unleash  a 
lot  of  new  hams.  With  about  four 
million  kids  in  each  grade,  all  ex* 
posed  to  the  ham  virus  via  the 
ham  column,  who  knows?  We 
might  have  a  million  hamlets 
running  around  with  home-made 
DF  gear,  going  on  fox  hunts  ev- 
ery weekend,  Other  kids  would 
be  doing  videos  of  the  fun  to 
swap  with  other  school  video 
clubs,  .  .making  more  hams. 
Young  hams  would  be  expanding 
our  satellite  communications,  set- 
ting new  records  for  miles  per  watt 
on  QRP,  working  400  countries 
with  under  one  watt  using  digital 
communications. 

Could  all  school  courses  be 
taught  with  monthly  magazines? 
Why  not?  Most  subjects  can  be 
turned  into  living  experiences. 
History  can  be  fascinating.  Ask 
anyone  who'd  read  some  of  the 
Harold  Lamb  paperbacks.  None 
of  that  crummy  names  and  dates 
memorization  crapola.  Just  think 
of  how  many  great  historical 
movies  there  are  that  could  be 
made  available  on  video  tape  as 
educational  assists! 

And  at  every  turn,  kids  could  be 
encouraged  to  learn  more  on  their 
own;  to  join  groups  to  learn.  Kids 
could  research  their  own  city  or 
town  history  and  do  their  own 
video  on  it  or  put  together  a  book. 
With  desktop  publishing  so  inex- 
pensive and  simple,  this  tool  will 
soon  be  available  to  many  school 
students. 


Then  there's  the  insect  world, 
much  of  which  has  yet  to  be  stud- 
ied in  depth.  Even  a  monthly 
magazine  type  of  text  would  have 
difficulty  in  keeping  up  with  the 
kids  if  they  got  interested  in  bugs. 
You  know*  in  all  of  history,  man 
has  yet  to  exterminate  one  single 
species  of  insect?  And  not  for  hav- 
ing failed  to  try. 

Math,  too,  can  be  fun.  Math  is  a 
living  science.  Every  now  and 
then  you  read  of  a  youngster 
who's  solved  some  long-standing 
math  problem.  When  I  was  in  high 
school  we  had  a  math  club  where 
kids  enjoyed  the  challenges  of 


math  together,  A  magazine  would 
make  it  possible  to  bring  the  ex- 
citement of  math  to  many  more 
kids. 

Da st  we  teach  politics?  Proba- 
bly not .  If  the  kids  ever  got  wind  of 
what  a  screwed  up  mess  Con- 
gress is,  there'd  be  a  revolution. 
Not  that  we  couldn't  use  one  to 
bring  (hat  bunch  to  heel  and  get 
them  to  running  the  country  as 
was  originally  intended  instead  of 
blowing  with  the  breezes  set  up  by 
wads  of  money  being  riffled  by 
lobbyists  and  PACs,  Phooey. 

And  if  politics  is  off  limits,  imag- 
ine the  howl  that  would  go  up  if 


there  was  a  move  to  start  teach- 
ing about  religions  in  school! 
Whoooey,  what  an  explosion  that 
would  make!  We  don't  want  think- 
ing when  it  comes  to  religions,  we 
want  brain  washing  and  don't  you 
forget  it.  Get  those  kids  when 
they're  small  so  we  can  keep  up 
those  holy  wars  going.  Uh,  oh.  I've 
gone  too  far,  and  now  you're  dis- 
agreeing with  me.  Not  logically,  of 
course,  it's  just  that  I'm  wrong 
somewhere  there.  .  .  right?  Sure  I 
am. 

DratP  now  you're  not  going  to 
write  me  m  for  Veep  in  November. 


Now  that  , 

you  can  speak, 
talk  to  Larsen. 

Novice  Enhancement  opens  up  a 
whole  new  way  for  novices  to  com- 
municate. To  make  the  most  of  it,  talk 
to  Larsen  Electronics. 

We'll  tell  you  how  Larsen  antennas 
can  greatly  improve  your  powers  of 
communication.  We'll  also  explain 
how  Larsen  220  and  1296  MHz 
antennas  are  designed  to  give  you 
the  best  performance. 

Talk  to  your  Larsen  amateur  dealer 
today,  and  see  if  Larsen  performance 
doesn't  speak  for  itself. 


Larsen  Antennas 


The  Amateur^  Professional 


I    H 


See  your  favorite  amateur  dealer  or  write  for  a  free  amateur  catalog. 

lit  USA:  Lareen  Electronics,  Inc.  11611  N.E,  50th  Ave.,  R0.  Box  1799,  Vancouver,  WA  9866B.  20M73-2722, 
IN  CANADA:  Canadian  Larsen  Electronics.  Ltd..  149  West  6th  Avenue,  Vancouver.  8.C.  V5Y 1K3  604-872-8517 


CIRCLE  33  ON  READER  SERVICE  CARD 


73  Amateur  Radio  *  May,  1988    97 


. 


• 


IIIIHllllllllIIIIIIIII 


lit 


t 


Coming  soon  to  a  shack  near  you. 
•Signals  from  space. 
•  Catch  some  free. 
•  We  know  how, 

•  You  can  too! 


Join  AMSAT 

•  Free  brochure  for  SASE 


AMSAT 


POBOX27 
WASHINGTON,  DC  2  0044 


CIRCLE  333  ON  READER  SERVICE  CARD 


LICENSE  PLATES 
FOR  HAMS 

YOUR    CALL   on    a 
white  aluminum  plate 
Choice  of  blue,  black r 
red  or  green  message. 

Order  now  and  receive 
a  FREE  engraved 
door/desk  sign  with 
choice  of  message  on 
a  woodgrain  finish. 
$24.95  IncL  P/H 

ENGRAVED 

DOOR/DESK 
SIGN 

[Woodgra  in  or  gold  fin- 
ish) alone  is  $1 4.00  IncL  P/H  (2x8} 

ENGRAVED  NAME/CALL  PIN 
(Woodgrain  or  gold  finish)  $6.00  IncL  P/H 

ON  THEAfR-SlGHS  FOR  HAMS 
It's  incredible.  Your  rarest  DX  and  youVe  about  to  be 
interrupted,  and  it  won't  be  from  QRM.  It's  coming  from  in 
your  own  home  But  now  your  new  "ON  THE  AIR1  sign  is 
Jit  No  one  will  disturb  you  this  time.  A  strong  and 
lightweight  8x41/2x2  box.  Red  front  with  clear  lighted 
letters.  A  safe  12  volt  system  from  a  professional  sign 
company  High  lech  magnetic  mount.  Perfect  for  the 
serious  ham.  $50.00  IncL  P/K 

LIT  SIGNS  (AVAILABLE  VW  CALL  SIGN  ALONE  OR  IN 
ADDITION  TO  "ON  THE  AIR")-PLEASE  SPECIFY 
YOUR  CHOICE  OF  WORDING. 
Add  $10,00  for  call  sign. 

Send  check  or  money  order  to: 

JEFFS  SIGNS,  WA3FQA.  1231  Garfield  Rd., 

Have  town,  PA  19083.(215)44^0594 


HIGH  PERFORMANCE 

When  you  think  of  high  performance,  you  should  be  thinking  of 
"International  Radio  Inc,"  We  Sell  High  Performance  8  and  10  pole 
Crystal  Filters  for  most  models  of  ICOM®,KENWOOD®  and  YAESU® 
Radios. We  also  sell  High  Performance  radios  with  up  to  16  -poles  of 
Crystal  Filtering,  installed.We  can  also  install  any  factory  changes,  or 
changes  from  our  Monthly  Intl  Radio  ICOM®,  Kenwood®  or  Yaesu® 
NEWSLETTERS.Back  issues  available  from  1979.  We  service  most 
Amateur  Radio  products,  We  also  Sell   IBM®  Compatible  XT-AT 
Computers,  call  or  write  for  our  latest  brochure. 
INTERNATIONAL  RADIO  INC, 
751  S.MACEDO  BLVD,  PORT  ST  LUCIE  FL  34983 
TELEPHONE  407-879-6868. 
"SERVING  AMATEUR  RADIO  OPERATORS  9  YEARS*1 
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RC-9G  R$p&Qter  Cordfoftef 


CIRCLE  248  OH  READER  SERVICE  CARD 


n       a       a       □ 


NextDay 


l  Call  by  9  am 


QSLs 

Two -Color 
Rainlww  Assortment 


We  delivery  by  9  am  your  time 


Mapleion,  Utah 

KA7MQX 

i  i 


Quantity 
100 
200 
400 


1971  N  Oak  Lane  1300  E 
Provo,  UT  846042 1 38 


N«xtDaty  2nd  Day 

$19.95  S 14.95 

$29.95  S24.95 

$44.95  $39.95 

AntennasWest 

mm  J74-10S4 


CIRCLE  304  ON  READER  SERVICE  CARD 


DOWN  EAST  MICROWAVE 


MICROWAVE  ANTENNAS  AND  EQUIPMENT 

•  Loop  Y*q|*  w  Pow*r  Dlvldtfl  *  Un«*r  Amplifier*  •  Complvtt 
Amyi  •  Micro  war*  Tranivariftn  *  GaAtFET  Pntinpa 

•  TROPO  *  EME  •  Wm*  Signal  *  OSCAR  •  W2  *  1269  *  1296 

•  2904*  2400*  3456  MHx 

2345LY     45el      loopYagi     t296MHz         20dBI  $97 

1345LV      45el      lOOpYagJ    Z3WMH?         EOdei  $34 

3333LY      £Jel      loopYag*     90£MHz         Ta.5d8l  $97 
Above  antenn-as  assembled  and  lested.  KOs  available 

MICROWAVE  LINEAR  AMPLIPHKERS 
SSB  -  ATV  *  REPEATER  ■  OSCAR 


2316  PA 
2335PA 

aaiePA 

3335PA 


iWin  ISWoul 
10Win35YVout 
TWin20Woul 
1DWirj40Woul 


124<M30QMH*  13.BV  $255 

1 240- T  300MHz  13.8  V  5305 

9O0-930MHZ       13  8V  $255 

9QC-&3DMHZ       13.AV  $305 


23LNAPreamp    0.7d8N.F.     1296  MHz    $80 
33LNA  Praamp     O.SdBN.F.       902MHz     $60 

Add  $5  low  shipping  ■  UP5/48 

LMW  1 296  and  2304MHz  Trans  verier  Bits  in  slock 


VtiA 


Write  For  FREE  Catalog 

DOWN  EAST  MlCfiOWAVE 

BIIIOIion.W3HOT 

Box  2310  Rftl,  Troy,  ME  04987  U.S.A. 

(207)948  3741 


> 


p 


■ 
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"Give  your  repeater  something 

to  celebrate!" 

The  new  R096  controller  for  your  repeater  wiU  make  its  day,  And  yours. 

For  yout  remote  programming  will  let  you  easily  make  changes  to  your  repeater  from 
anywhere  without  a  trip  to  the  hilL  Change  codes,  autodial  numbers,  ID  messages  and 
more,  with  reliable  storage  in  E2PROM  memory. 

Your  users  will  Jove  the  outstanding  patch  and  autodialer,  with  room  for  200  phone 
numbers.  The  talking  5-mcter  will  let  them  check  their  signal  strength  Into  I  he  repeater. 
Plus  support  for  pocket  pagers t  linking  to  other  repeaters,  and  a  bulletin  board. 

Your  technical  crew  will  appreciate  the  built-in  keypad  and  Indicators.  And  the  ease  of 
hookup  through  shielded  DIN  cables.  With  pots  and  DIP  switches  easily  accessible  at  the 
rear  of  the  unit.  They'll  be  impressed  by  the  gas  discharge  tube  across  the  phone  line  and 
transient  supressors  on  each  I/O  signal  to  keep  lightning  from  taking  your  system 
down. 

And  most  important,  your  repeater  will  have  a  new  sense  of  pride  in  being  able  to  serve 
you  better.  YoulJ  even  hear  it  in  its  voice! 

Something  for  everyone.  A  real  party  animal! 


CICC 


advanced 
computer 
controls,  inc. 


The  RC-96  Repeater  Controller  - 

the  newesl  choice  from  ACC 


2356  Walsh  Avenue,  Santa  Clara,  California  95051   (408)  727-3330 
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Letters 


Number  36  on  your  Feedback  card 


Thank  you  for  the  excellent 
February  issue  of  73. 1  am  an  avid 
QRPer  and  found  something  of 
interest  in  almost  every  article. 
I  appreciate  the  monthly  space 
you  devote  to  GRP  and  hope  you 
will  continue  to  cover  it  in  more 
detail. 

I  have  a  suggestion.  Since  all 
of  Wayne's  editorials  sound 
the  same,  would  it  be  possible  to 
simply  send  out  a  copy  of  one 
editorial  to  all  new  subscribers 
and  use  the  space  for  more  QRP 
articles? 

Charles  E.  Cole 
Williamsport,  PA 

I  am  following  "Drifting  Along 
the  Telegraph  Trail11  by  W6CK 
with  great  interest.  Dad  was  a 
telegrapher  with  the  Atlantic 
Coast  Line  RR  for  52  years,  Moth- 
er for  26  years,  and  for  14  years 
I  worked  on  the  branch  line, 
main  line,  relay  office,  ticket  of- 
fice, and  yard  office,  Back  then 
the  word  "ham"  was  a  derogatory 
term;  literal  translation:  "Ama- 
teur," If  you  calfed  a  fellow  teleg- 


From  The  Ham  Sack 

rapher  an  "amateur,"  you  could 
look  forward  to  a  fist-fight  when 
the  next  train  came  into  your 
station. 

If  I  could  find  a  job  as  a  pro- 
fessionat  telegrapher  handling 
trains  paying  one-haff  of  what 
I  make  now,  I  think  I  would  leave 
today.  Once  telegraphing  gets 
in  your  blood,  you  are  hooked 
for  life. 

BHIG.  Perry,  Sr.,  Ph. D, 

President 

Morse  Telegraph  Club, 

Tampa  Chapter 

Earlier  this  year,  we  had  a  little 
money  left  in  our  library  magazine 
fund,  so  I  suggested  ordering  73 
Amateur  Radio . 

Our  school  has  a  growing  ama- 
teur radio  club  (we  were  men- 
tioned in  your  September  issue), 
and  I  thought  this  would  give  the 
kids  something  to  read  besides 
Mad  Magazine  during  their  free 
time. 

Anyway,  we  waited.  ,  .and 
waited .  .  .  and  waited. 

No  73  Amateur  Radio . 


When  queried,  the  vendor  as- 
sured our  librarian  that  he  had, 
indeed,  ordered  the  magazine, 
but  that  these  things  take  time, 
and  we  should  be  patient,  etc., 

Finally  it  came:  Amateur  Radio. 

Not  73  Amateur  Radio— just 
Amateur  Radiol  From  Australia!! 

It  seems  that  there  is  this  Aus- 
tralian magazine  with  a  very  simi- 
lar name  to  our  beloved  publica- 
tion, except  it  doesn't  include  the 
numbers  "73"  in  its  name. 

So  listen  up,  librarians;  When 
you  order  73  Amateur  Radio, 
make  sure  they  don't  leave  off 
the  73, 

Otherwise,  you'll  be  reading 
about  how  they  do  things  Down 
Under  instead  of  in  Peterborough. 

And  Wayne  wouldn't  like  that 
one  bit! 

Craig  Dible  KB6LAK 
Beverly  Hills  CA 

I  agree  with  your  efforts  to 
promote  progress  in  hams'  com- 
munication techniques.  I  am  an 
"old  timer' T  first  licensed  as  a  ham 
at  the  age  of  19  in  1929.  Prior  to 
that,  I  was  involved  with  crystal 
detectors,  loose  couplers,  and 
bootleg  spark  transmitters.  But  I 
always  pushed  for  progress  in  our 
hobby.  I  don't  subscribe  to  the 


philosophy  of  hanging  on  to  the 
old  way, 

Harry  D.  Minshew  W6ZOW 

Saginaw  TX 

KDSAE's  propagation  program 
in  the  January  1988  issue  was 
most  interesting,  His  propaga- 
tion program  has  been  em- 
bellished and  adapted  to  the 
Atari  ST  computer,  ST  users 
can  obtain  the  program  on  disk 
from  the  address  below  for  a  self- 
addressed,  stamped  disk  mailer 
plus  $3  to  cover  incidental 
expenses,  and  a  formatted  3  Vz- 
inchdisk. 

Marion  D.  Kitchens  K4GOK 

Oakton  VA 

Your  readers  should  know  two 
things  about  the  Max  com  device 
(reviewed  in  March  1988)  to  better 
understand  how  to  properly  install 
the  unit: 

1 .  The  Maxcom  device  does  not 
work  weli  with  a  resonant  length  of 
wire.  The  1 28'  dipole  is  seen  reso- 
nant in  the  80  meter  band,  and  the 
70'  dipote  is  seen  resonant  in  the 
low  end  of  the  40  meter  band.  By 
simply  lengthening  both  dipoles  a 
few  feet,  better  results  would  have 
been  obtained. 

2.  Being  a  grounded,  non-reso- 
nant device,  height  above  ground 


Tb  transform  yoMr  shack  into  a  DX 
powerhouse,  combine  the  intelligence 
of  Yaesirs  FT-767GX  HF/ VHF/UHF 
base  station  and  Lhe  muscle  of  our 
powerful  FL-TOOO  HF  amplifier. 

Youll  be  amazed  at  how  you  can 
cut  through  pile-ups*  Be  heard  any- 
where in  the  world.  And  wake  up  other- 
wise inactive  bands. 

The  brains  of  the  operation;  The 
FT-767GX,  This  intelligent.  HF/  VHF/ 
UHF  base  station  includes  four  micro- 
processors for  unparalleled  flexibility 
and  ease  of  ope  rati  on. 

Features  include  160  to  10  meter 
transmit,  including  WARC  bands. 
Optional  plug-in  modules  for  6-meter, 
2-meter  and  70-cm  operation.  Receiver 
coverage  from  100  kHz  to  30  MHz. 
AM,  FM,  SSB,  CW,  AFSK  modes  built  in. 
Ten  memories  that  store  frequency, 
mode,  and  CTCSS  information 
(optional  CTCSS  unit  for  controlled- 
access  repeaters).  Memory  check 
feature  for  checking  memory  status 
without  affecting  operating  frequency 
Dual  VFOs  with  one-tauch  split  fre- 
quency capability.  VFO  tracking  for 
slaved  VFO-A/ VFO-B  operation  at  a 
constant  offset,  Digital  display  in 


10  Hz  steps.  Slow/fast  main  dial  tun- 
ing. Synthesizer  step  programming 
at  up  to  99,99  kHz  per  step.  Digital 
SWR  meter.  Digital  RF  power  meter 
Built-in  RF  preamplifier.  Adjustable 
drive  level  from  0  to  100  watts.  Blue 
fluorescent  display  Built-in  AC 
power  supply 

Up  to  30  minutes  continuous 
transmit  ( 100%  duty  cycle).  Full  CW 
break-in.  Built-in  CW  electronic  keyer 
Audio  peak  filter  for  CW  (Yaesu 
patent)-  CWand  AM  wide /narrow 
filters.  Woodpecker  noise  blanker. 


RF  clipping  speech  processor  IF  shift 
for  both  receive  and  transmit  (TX 
side  allows  you  to  adjust  voice  fre- 
quency response  pattern),  IF  monitor. 
IF  notch  filter.  Audio  low-pass  filter 

Built-in  antenna  tuner  with  mem- 
ory of  settings  on  each  band.  Separate 
antenna  connectors  for  each  VHF  or 
UHF  optional  unit.  Separate  beverage 
antenna  receive  input  on  rear  panel 
Quick  turnaround  time  from  TX  to 
RX  for  AMTOR,  Packet,  and  QSK  CW 
AGC  slow/medium /fast /off  selec- 
tion. Push-pull  MRF422  transistors 
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is  important ,  just  as  is  configura- 
tion of  the  radiators.  A  height  of 
25'  or  more  above  ground  pro* 
duces  superior  radiation  charac- 
teristics. Because  the  electro- 
magnetic field  generated  by  the 
Maxcom  device  is  parallel  to  the 
radiators,  fitting  the  ends  of  the 
dipote  up  towards  horizontal  will 
eliminate  a  major  portion  of  RF 
energy  from  being  absorbed  by 
ground. 

A  new  publication  entitled  Max- 
corn  Theory  of  Operation  and 
General  Notes  is  available  free  for 
the  asking. 

Sonny  Irons 

President  of  Maxcom  Inc . 

Ft.  Lauderdale,  FL 

Your  January  1988  issue  was 
the  first  I'd  read  m  10  years.  I 
thought  it  was  excellent. 

I've  been  away  from  ham  radio 
since  the  late  70s.  No  time,  no 
money,  no  interest.  IVe  kept  my 
license,  but  it  wasn't  until  I  picked 
up  your  magazine  that  the  interest 
rekindled. 

Seems  like  a  lot  has  changed. 
Looks  like  Collins,  Drake,  and  otrv 
ers  are  no  more,  lots  of  VHF/UHF/ 
micro  activity,  no  more  crystals, 
and  something  called  packet  ra- 
dio? Naturally.  I  would  like  to  see 
more  articles  for  those  of  us  less 


experienced  or  not-yet  hams,  but 
your  article  mix  looks  pretty  fair— 
something  for  everyone.  Keep  up 
the  good  workl 

Thanks  for  sparking  my  in- 
terest. 

Mark  Unland  WB9VTN/5 
Jefferson  LA 

First  of  all  I  want  to  congratulate 
you  on  an  excellent  issue  of  73 
Amateur  Radio,  I  saw  your  Janu- 
ary issue  0327  at  the  local  new- 
stand  while  looking  for  my  favorite 
fishing  mag. 

The  article  on  100  countries  in 
two  days  caught  my  eye.  tt  too, 
participated  in  the  Golden  Jubilee 
and  I  wanted  to  see  how  others 
fared.  One  item  in  particular 
needs  clarification.  Jay  W6GO 
is  to  be  congratulated  for  his 
accomplishments  and  his  station 
The  #1  trophy  from  the  DX  Bulletin 
is  surely  very  nice  and  he  has 
every  right  to  be  very  proud  of 
that  award,  But  this  award  was 
available  only  to  the  subscribers 
of  the  DX  Bulletin,  published 
by  Chod  Harris.  I  had  completed 
my  Golden  Jubilee  in  only  44 
hours  10  minutes,  but  did  not 
qualify  for  the  trophy  because  I 
was  not  a  subscriber.  Unfortu- 
nately, all  DXers  did  not  have 
the  opportunity  to  compete  for 


this  trophy.  There  were  a  number 
of  operators  that  were  in  the  run- 
ning. My  Golden  Jubilee  Award, 
dated  January  6,  1987,  holds  an 
important  place  on  my  wall  and  it 
will  continue  to  hold  great  memo- 
ries of  what  fun  DXing  can  be.  Just 
share  with  your  readers  the  whole 
story. 

Richard  Lyle  KA2AJT 
Oswego  NY 

We  recently  received  a  letter 
and  magazine  from  Iran  which  I 
feel  may  be  of  interest  to  your 
readers  as  well  as  the  amateur  in- 
dustry. This  magazine  purports  to 
be  a  publication  for  the  Iranian 
electronics  enthusiast.  Further 
examination  revealed  that  they  al- 
so claim  to  be  the  only  "official 
sanctioned*1  magazine  of  its  type 
in  Iran.  L  doubt  the  Iranian  gov- 
ernment would  encourage  this 
publication  to  seek  equipment 
sources  in  the  USA  unless  moti- 
vated by  a  desire  more  serious 
than  helping  the  local  electronics 
enthusiast. 

As  you  are  no  doubt  aware,  am- 
ateur equipment  is  often  used  in 
third  world  countries  as  a  less  ex- 
pensive alternative  to  commercial 
(or  military)  gear.  It  seems  that  this 
letter  may  be  a  thinly  disguised 
attempt   by  the  Iranian  govern- 


ment to  acquire  equipment  suit- 
able for  use  in  their  war  against 
the  "Great  Satan." 

I  contacted  the  Dallas  FBI  office 
and  have  turned  this  material  over 
to  them.  I  also  checked  with  the 
US  Dept.  of  Commerce  and  was 
informed  that  there  is  a  complete 
trade  embargo  against  Iran  in  ef- 
fect, with  the  exception  of  medical 
supplies, 

Since  I  suspect  that  other  com- 
panies in  our  industry  may  have 
received  simitiar  letters,  I  hope 
that  you  can  help  spread  the  word 
that  exportation  of  amateur  gear 
to  Iran  is  illegal,  and  that  any 
correspondence  of  this  type 
should  be  submitted  to  the  proper 
authorities. 

Tony  Martin 
Marketing  Manager  for  Hustler 

In  the  March  '88  copy  of  73 
Magazine  I  noticed  that  a  mirror 
error  appears  in  the  drawing  for 
"Ultra-Convenient  Mobile  Anten- 
na for  Two  Meters'"  (p.28). 

The  MORG"  wire  goes  from 
the  "RLY"  box  to  the  #2  "GRM" 
wire.  In  the  drawing,  "ORG" 
is  printed  above  the  motor- 
drive  housing  on  the  MT-2  ANT 
assembly. 

Ivan  T,  Lorenzen  W4JC 
Merntt  Island  FL 


AND  THE  BMVN. 


(raled  dissipation  290  wails  each) 
operated  at  24  volts  for  excellent  inter- 
modulation  rejection  in  transmitter. 

Enhanced  CAT.  system  for  exter- 
nal control  of  transceiver  from  per- 
sonal computer  (Software  for  Apple 
lie/  MAC,  Commodore  C-64,  and 
IBM-PC  is  available  through  your  Yaesu 
dealer.)  There's  also  data  communica- 
tion with  the  FL-7000  linear  amplifier 
for  hands- free  amplifier  operation. 

The  muscle  to  get  you  out:  The 
FL-7000, This  solid-state  amplifier 
covers  180  to  15  meters,  and  includes 


a  built-in  power  supply,  automatic 
tuner  and  lots  of  powerful  operating 
features. 

There's  fast  turnaround  time  for 
break  in  (QSK)  CWr  HF  packet  radio, 
and  AMTOR.  Only  70  watts  excitation 
for  full  output  and  1200  watts  PEP 
input  power  Fully  protected  push  pull 
parallel  wideband  "no-tune"  ampli- 
fier circuit  powered  by  47\;  25A  DC 
power  supply.  Yaesu  fc  exclusive  "DVi 
(Direct  Vertical  Cooling  Heatsink 
System)  with  bottom  mounted  fan. 
Automatic  antenna  matching  sensor 


turns  off  amplifier  and  rematches 
tuner  circuitry  if  SWR  rises  above 
2:1  Hands-free  automatic  band  change 
when  used  with  FT-767GX,  FT-757GX 
or  FT-98Q.  Lithium  battery  backup 
remembers  antenna  selection  and 
tuner  settings.  Dual  2-speed  fans 
with  independent  thermal  sensors- 
Connection  to  up  to  four  antennas, 
including  automatic  selection  via 
optional  unit.  Eight  front  panel  LED 
status  indicators.  And  more. 

Get  the  DX  advantage.  Just 
combine  the  FT-767GX's  brains,  the 
FL-7000's  brawn,  and  your  special 
operating  knowledge.  What  an  impact 
you'll  make  on  the  world! 


\kesu  USA 

17210  Edwards  Road,  Cemtos,  CA  90701 

(213)404  2700 

Repair  Service:  (213)  404  4884 

Puts:  (213)  404-4847 


Prices  and  specifications  subject  to  change 
without  notice. 
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of  the  day! 

Have  you  been  trawling  the  bounding  main  for  a  new  product?  We  have  just 
netted  it — the  TP-38  microprocessor  controlled  community  repeater  panel  which 
provides  the  complete  interface  between  the 
repeater  receiver  and  transmitter  Scuttle 
individual  tone  cards,  all  38  E1A  standard 
CTCSS  tones  are  included  as  well  as  time  and  hit  accumulators,  programmable 
timers,  tone  translation,  and  AC  power  supply  at  one  low  price  of  $595.00.  The    5>5"5#Ui)  each 
TP-38  is  packed  like  a  can  of  sardines  with  features,  as  a  matter  of  fact  the  only  $59.95  DTMF  module 
additional  option  is  a  DTMF  module  forS59.95.  This  module  allows  complete     $149*95  Digital  CTCSS  modi 
offsile  remote  control  of  all  TP-38  functions,  including  adding  new  customers  or 
deleting  poor  paying  ones,  over  the  repeater  receiver  channel 

Other  features  include  CMOS  circuitry  for  low  power  consumption,  non- volatile 
memory  to  retain  programming  if  power  loss  occurs,  immunity  to  falsing,  pro- 
grammable security  code  and  much  more.  The  TP-38  is  backed  by  our  legendary 
1  year  warranty  and  isshipped  fresh  daily.  Why  not  set  passage  for  the  abundant  waters 
of  Communications  Specialists  and  cast  your  nets  for  a  TP-38  or  other  fine  catch. 


COMMUNICATIONS  SPECIALISTS,  INC. 

426  West  Taft  Avenue  *  Orange,  CA  92665-4296 
Local  (714)  998-3021  *  FAX  (714)  974-3420 
Entire  ULS.A,  t^00-854-0547 
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THE  WINNING  HAND 


Deal  yourself  a  winning  hand 
n  modern  technology  with 
COlVPs  new  micro -size  2 -meter 
nd  440MHz  transceivers.  The 
C-^2AT  and  IC-^4AT  combine 
laximum  performance,  reliabil- 
ty  and  easy  operation  in  a  thin- 
tyled  handheld  that's  perfectly 
uited  for  today's  active  life- 
tyles. 

The  IC-ju2AT  and  IC-M4AT.  A 

reakthrough  that  ends  every  amateur 
adio  operator  s  quest  for  that  one 
rue,  go-anywhere  handheld. 

Miniaturization.  The  MICRO 

ives  you  all  the  advantages  and  per- 
mnance  of  a  larger  handheld,  in  a 
ackage  so  small,  so  refined,  so  well- 
uilt  that  only  ICOM  could  build  it. 

Measuring  only  4.6"  high  by  2.3" 
ride  by  1.1"  deep,  the  MICRO  fits  in 
our  pocket  or  purse  as  easily  as  a 
assette  tape. 

This  miniaturization  doesn't  com* 


promise  ICOM  quality  It's  exactly 
what  you'd  expect  from  ICOM,  the 
world  leader  in  handheld  radio:  high 
performance  in  a  micro  package. 

Full  Featured-  And  ICOM  hasn't 
compromised  features  for  size.  The 


MICRO  includes  ten  programmable 
memories,  transmit  offset  capability 
from  the  back  panel  including  odd 
offsets,  an  LCD  readout  on  the  top 
panel  for  easy  readability,  up  to  three 
watts  of  output  (optional),  32  built-in 
subaudible  tones  AND  wideband 


receive  coverage  from  138  to 
162.995MHz  in  5KHz  steps  for  MARS 
and  CAP  operationplus  weather 
broadcasts  (ICm2AT)  or  440  to 
449,995MHz  (IC-^4AT), 

There's  also  a  simple-to-use  digital 
TouchStep  Tuning  System  for  fast 
shirt-pocket  frequency  adjustments. 
The  MICRO  also  includes  a  band  or 
memory  manual  scan  function.  And, 
the  MICRO  is  backed  by  four  factory- 
operated  regional  service  centers, 

Personalize  your  ICOM 

MICRO-  The  MICRO  utilizes  most 
existing  ICOM  handheld  accessories, 
plus  it  hosts  a  new  line  of  versatile 
accessories  including  the  BP-24  2.6 
watt  high -power  battery  pack,  BP-23 
long-life  1.6  watt  battery  pack,  BC-50 
desktop  rapid  charger,  and  a  variety  of 
carrying  cases. 

See  the  ICOM  MICRO  at  your 
local  ICOM  dealer.  Play  your  cards 
right  with  ICOM! 


o 


ICOM 


ICOM  America,  Inc.,  2380-1 16th  Ave,  N.E.,  Bellevue,  WA  98004  Customer  Service  Hotline  (206)  454-7619 

3150  Premier  Drive,  Suite  126,  Irving,  TX  75063  /  1777  Phoenix  Parkway,  Suite  201,  Atlanta,  GA  30349 

ICOM  CANADA,  A  Division  of  ICOM  America,  Inc.,  3071  -  t*5  Road,  Unit  9,  Richmond,  B.C.  V6X  2T4  Canada 

All  stated  specifications  are  approximate  and  subject  to  change  without  notice  or  obligation.  All  ICOM  radios  significantly  exceed  FCC  regulations  limiting  spurious  emissions.  MrCROi287. 
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by  Larry  Led  low f  Jr.  NA5E 


DREAMING  OF  THE  STARS 


I  am  a  child  of  the  Space  Race. 
To  be  sure,  the  Soviets  launched 
Sputnik  1  just  weeks  before  my 
arrival  on  thts  planet,  tn  elemen- 
tary school  the  teachers  rolled 
televisions  into  the  classrooms, 
and  we  all  watched  with  wonder 
and  amazement  as  more  and 
more  Americans  entered  space 
and  eventually  touched  the  sur- 
face of  the  Moon. 

I  focused  my  attention  on  the 
stars  and  planets.  My  future  was 
"out  there/'  I  thought  to  myself.  I 
dreamed  of  studying  rocks  from 
the  Moon  and  Mars,  living  on  a 
space  station  or  in  a  lunar  colony. 
The  accomplishments  of  the  Apol- 
lo and  Skylab  programs  fueled  my 
dreams  like  a  gale  fanning  a  forest 
fire.  I  burned  with  excitement  and 
anticipation.  Some  day  I  would 
have  my  turn  in  space. 

Poor  Planning 

Then  came  the  Space  Shuttle,  a 
promised  panacea  more  than  a 
decade  in  the  making;  a  project 
that  literally  killed  off  most  other 
civilian  space  programs  by  si- 
phoning their  life-giving  funds 
away.  Most  of  our  space  eggs 
were  in  the  Space  Shuttle  basket 
when  Challenger  disintegrated 
over  the  Atlantic  Ocean  two  and  a 
half  years  ago. 

There  are  no  more  Saturn 


V-class  heavy  launch  vehicles 
that  took  us  to  the  Moon  or  put  up 
Skylab.  The  rockets  that  do  re- 
main have  had  troubles  of  their 
own,  and  advanced  commun- 
ications, scientific,  and  national 
security  payloads  sit  in  moth-balls 
waiting  for  their  turn  in  space 
..  .whenever  that  will  come  is 
anyone's  guess. 

The  ambitious,  optimistic  plan* 
ning  that  went  into  the  Space 
Shuttle  at  the  expense  of  other 
programs  seriously  failed  to  de- 
liver the  project's  promises.  A 
shuttle-based  nirvana  turned  out 
to.be  a  pipe  dream,  the  smoke  of 
which  we  saw  71  seconds- after 
Chaifenger1  $  launch  in  January 
1986, 

A  Different  Approach 

In  Aviation  Week  and  Space 
Technology  the  Soviets  now  ad- 
vertise the  availability  of  their 
Proton  space  booster  for  com- 
mercial launches.  The  Soviet 
space  program  was  ahead  of  ours 
in  1957,  and  it's  ahead  now.  The 
USSR  launches  more  than  100 
satellites  per  year  into  space. 
They  have  a  large  inventory  of 
launch  vehicles.  Further,  they 
have  had  an  almost  continuous 
manned  presence  in  space  for 
a  decade! 

They  have  achieved  this  posi- 
tion by  consistently  pursuing  a 


number  of  technology  fronts  at  rel- 
atively low  levels  over  a  long  peri- 
od of  time. 

Two  lessons  are  very  clear. 
First,  any  long  range,  high-tech- 
nology program  that  depends  on  a 
single  achievement  has  an  inher- 
ent possibility  of  single-point  fail- 
ure. If  the  achievement  does  not 
occur,  either  the  entire  program 
well  fail,  or  at  least  an  alternative 
solution  will  cost  a  great  deal  more 
money  and  time. 

Given  the  same  money  and  ex- 
pertise poured  into  the  Shuttle 
program  but  applied  to  a  number 
of  different  space  projects,  the 
Space  Shuttle  would  have  taken 
longer  to  develop,  In  light  of  the 
Challenger  disaster,  however,  our 
technology  base  would  have  been 
broader  and  better  able  to  cope 
with  failure  of  any  one  element  of 
the  space  program. 

Hence,  the  second  lesson:  in 
the  long  run,  many  small  techno* 
logical  successes  are  generally 
better  than  a  single  big  one.  The 
Soviets  have  proven  that,  They  re- 
alized long  ago  that  a  sustained 
presence  in  space  depends  not  on 
getting  there  "firstest  with  the 
mostest,'7  but  rather  getting  there 
and  STAYING  there.  A  broader 
technology  base  makes  us  better 
able  to  cope  with  changing  condi- 
tions and  goals,  not  to  mention 
provides  more  spin-offs  to  im- 
prove our  everyday  lives. 

In  a  very  real  sense  f  feel  cheat- 
ed by  the  short-sighted  planning 
of  the  generations  before  me.  Cer- 
tainly the  space  science  programs 
I  wanted  to  participate  in  were 


dead  long  before  1  had  a  chance  to 
get  involved.  Further,  I  will  proba- 
bly never  visit  space,  much  less 
live  there. 

Nevertheless,  I  have  found  a 
way  to  get  involved  iloul  there" 
by  supporting  amateur  radio  in 
space. 

Amateur  Radio  in  Space 

Hence,  hams  have  a  role  to  play 
in  our  future  "out  there."  Thank 
goodness  for  the  insightful  pro- 
posals and  projects  laid  down  by 
the  founders  of  Project  OSCAR— 
which  began  in  1959!  The  Radio 
Amateur  Satellite  Corporation 
(AMSAT)  has  evoived  into  an  in- 
ternational, cooperative  group  to 
support  continued  technological 
achievements  in  space.  Com- 
pared to  the  multi-billion  dollar 
Shuttle  or  a  $500  million  surveil- 
lance satellite,  an  OSCAR  seems 
like  a  small  piece  of  the  space  pie. 
Recall,  however,  lesson  #2 above. 

AMSAT's  achievements  are 
significant  in  two  ways.  In  the 
short  term,  they  promote  the  ad- 
vancement of  amateur  radio.  In 
the  long  term,  they  promote  a 
broader  technology  base  with 
which  to  improve  our  future,  not 
only  in  space,  but  also  in  other 
aspects  of  our  lives  as  Earthlings. 

Our  future  is  ''out  there/*  al- 
right. How  lucky  we  hams  are  to 
have  an  opportunity  to  play  a  role 
in  shaping  the  future  for  the  world, 
Even  if  you  don't  use  amateur 
satellites,  take  a  stake  in  the  fu- 
ture by  supporting  AMSAT  and 
other  organizations  devoted  to 
amateur  radio  in  space. 


SRC-10 

REPEATER/LINK 

CONTROLLER 


DTMF  muting 

Intelligent  I  O'er 

Auxiliary  outputs 

Easy  to  interface 

Alarm  monitor  fnpul 

Telemetry  response  tones 

Low  power  CMOS,  22ma  @  12v 

Detailed  application  manual 

Programmable  COS  polarities 

Repeater  &  link  courtesy  tones 

Synthesized  link  /remote  base  capability 

$149.00  *"ft25" 

CREATIVE  CONTROL  PRODUCTS 

3  IBS  Bunting  Avenue 

Gfand  J  unci  ion,  CO  81&04 

(303)  434  9405 
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ICOM  AND  YAESU  CLOSEOUT  SPECIALS! 

CALL    (215-820-0112) 

FOR  PRICES 


ICOM  IC-735 


YAESU  FT-757GXII 


BEST  RIG 

PRICES  IN 

USA! 


STORE  HOURS: 

MONTHRU  FRI, 

9-6 

SAT,  10-4 


NORTHEAST  ELECTRONICS 

SUPPLY  COMPANY,  INC. 

P.O.  Box  R-A 

WHITEHALL,  PA  18052  USA 
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Band  Handie. 


Ttoo  affordable  radios  in  one— thatfs 
exciting. 

KSwsu^i  dual-band  FT-727R 
packs  our  best  HT  know- how  into 
one  compact  design.  At  a  price     1 
that's  in  step  with  your  ham        J 
budget. 

Hit  hard-to-reach  repeaters 
with  a  powerful  5  watts  on  both 
meters  and  44D  MHz.  J 

Work  the  bands  quickly 
and  easily  with  a  wealth  of 
microprocessor-  co  n  trolled 
commands: 

J ii in [i  between  the  separate 
VHF  and  THFVFO  registry 
Program  each  of  the  ten  memories 
for  instant  recall  of  repeater  input 
and  output  frequencies,  odd  splits 
and  tone  encode/decode, 

Scan  tin*  memory  channels, 
the  entire  band,  or  a  band  seg- 
ment, And  return  to  any  special 
frequency  with  the  priority  feature, 

Use  link  repeaters  by  program- 
ming TX  on  one  band  and  RX  on 
another. 

Conserve  power  with  the  bat- 
tery saver  It  lets  you  monitor  silently 


ON   A|fl     OAT  I 
BUSY 


FT-7Z7R 


RPT      SIMP      +HPT 


LOCK 


LAN       M  C        SHtF  T 


BEEP       DUP       fill** 


1]   ■   ■   ■ 


m 


i  . 


while  drawing  negligible  current 

And  measure  your  battery  level 
with  the  digital  battery  voltmeter* 
There's  even  a  "Low  Battery11  LED. 

Finally,  your  operation  is 
rounded  out  with  features  like  VOX 
capability  A  one-touch  repeater 
reverse  switch.  An  LCD  readout  with 
illumination  lamp.  A  high  li  i\v  power 
switch.  Remote  computer  control 
capability  .An  optional  CTCSS  mod- 
ule, And  Yaesus  full  line  of  optional 

accessories* 

So  step  upyour  operating  capa- 
bility now  with  the  logical  choice  in 
HT  operation. 

Yaesus  dual-band  FT-727R. 


Yaesu  ISA 

17210  Edwards  Road,  (Vrritos.  CA  90703 

(21' I)  404*2700 

Repair  Service:  (213) .404-4884 

P*irts:^i:!)  404 -4*47 


Prices  and  specifications  subject  tochai 

without  notice. 
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Double  Vision 


TM-721A 

Deluxe  FM  dual  bander 

The  Kenwood  TWI-721A  re-defines 
the  original  Kenwood  "Dual  Bander" 
concept.  The  wide  range  of  innova- 
tive features  includes  a  dual  channel 
watch  function,  selectable  full  duplex 
operation,  30  memory  channels, 
extended  frequency  coverage,  large 
multi-color  dual  digital  LCD  displays, 
programmable  scanning,  and  more 
with  45  watts  of  output  on  VHF  and 
35  watts  on  UHR  TM-721A-Truly  the 
finest  full- featured  FM  Dual  Band 
mobile  transceiver! 

•  Extended  receiver  range  (138.000- 
173,995  MHz)  on  2  meters;  70  cm  cover- 
age is  438.000-449,995  MHz,  {Specifi- 
cations guaranteed  on  Amateur  bands 
only, Two  meter  transmit  range  is  144-148 
MHz,  Modifiable  (or  MARS/CAR  Permits 
required.) 

•  30  multi-function  memory  channels. 
14  memory  channels  and  one  call 
channel  for  each  band  store  frequency, 
repeater  offset,  CTCSS.  and  reverse. 
Channels  "A"  and  Mb"  establish  upper 
and  lower  limits  for  programmable  band 
scan.  Channels  *C  and  "d"  stoie  transmit 
and  receive  frequencies  independently 
for  "odd  splits: 

Optional  Accessories: 

•  RC-10  MuHi-function  handset/remote 
controller  •  PS-430  Power  supply  •  T31M5 
CTCSS  decode  unit  •  SW-100B  Compact 
SWR/powerAralt  meter  •  SW-200B  Deluxe 
SWR/power  meter  *  SWT-1  2m  antenna 
tuner  •  SWT-2  70  cm  antenna  tuner  *  SP-40 


Separate  frequency  display  for 

"main"  and  "sub-band: 

45  Watts  on  2  meters,  35  watts  on 

70  cm,  Approx,  5  watts  low  power 
Call  channel  function.  A  special 
memory  channel  for  each  band  stores 
frequency,  offset,  and  sub-tone  of  your 
favorite  channel  Simply  press  the  CALL 
key,  and  your  favorite  channel  is  selected! 
i  Automatic  Band  Change  (A.B.C.) 
Automatically  changes  between  main 
and  sub-band  when  a  signal  is  present. 

■  Dual  watch  function  allows  VHF  and 
UHF  receive  simultaneously. 

>  CTCSS  encode/decode  selectable 
from  front  panel  or  UP/DWN  keys  on 
microphone,  (Encode  built-in,  optiona 
TSU-6  needed  for  decode.) 

1  Balance  control  and 
separate  squelch 
controls  for  each 
band. 


*  Dual  antenna  ports, 

*  Full  duplex  operation. 
■  Programmable  memory  and  band 

scanning,  with  memory  channel 
lock-out  and  priority  watch  function, 

*  Each  function  key  has  a  unique  tone 
for  positive  feedback. 

*  Illuminated  front  panel  controls 
and  keys. 

*  Dimmer  control. 

*  16  key  DTMF  mic.  included, 

*  Handset  /remote  control  option 
(RC-10). 

*  Frequency  (dial}  lock. 

*  Supplied  accessories:  16- key  DTMF 
hand  mic.r  mounting  bracket,  DC  cable, 


Compter  s&  vtoe  manuals  are  a         ;&  tor  ait  Kenwood 
transceivers  and  most  accessories.  Specification  $<  features, 
and  prizes  are  subject  to  change  wnhout  notice  Of  obUgauon 


i 
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Compact  mobile  speaker  •  SP-50B  Deluxe 
mobile  speaker  •  PG-2N  DC  cable*  PG-3B 
DC  line  noise  fitter    MC-60A,  MC-80, 
MC-85  Base  station  mics,  •  MA-4000  Dual 
band  mobile  antenna  (mount  not  suppited) 
•  MB-tt  Mobile  bracket  •  MC-43S  UP/DWN 
hand  mic.  •  MC-48B  16-key  DTMF  hand  mic 


KENWOOD 

KENWOOD  U.S.A.  CORPORATION 

2201 E  Dominguez  St.  Long  Beach,  CA  90810 
PO.  Box  22745.  Long  Beach.  CA  90801-5745 


